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A LMOST all organic di of the Saint and others have pointed out that 


g e produce deformity in — such an intraluminal growth may take ori- 
the conto he lumen of t fected gin from any one of the tissue elements of 
segment. By the application of t roent the intestinal wall. Thus, there are he- 
senologt hods and ns of mangiomas arising from the vascular ele- 
Ha h, St Schv an and ments; fibromas, myomas, and lipomas, 
Mil ind ! umes from the areolar tissue; myomas, from the 
among those who have devot pecial at- muscular components, and adenomas, from 
tention to t ntgenolog! inifesta the mucosa. The sites of pr ference are the 

liseases of the colon, it 1s possible rectum and distal segments of the colon. 

r rate this deformity, but Schmieden and Westhues quoted the sta- 
also, from a study of its characteristics, to tistics of Thorbecke, who found the rectum 
distinguish the various typ f lesions involved in 54 of 70 cases in which poly- 
from each other. Because it f hes rich poid tumors were found. Soper found the 
contrast, and because of the 1 ibility of | rectum involved in g§ per cent of 61 cases 
the diagnostic data which it lds, the of polyposis of the colon, which included 
opaque enema has been th thod of s0 cases studied by Doering, 2 of his own, 
hoice for demonstration of 1 stinctive and & others from the literature. Heman- 
‘es of def s produc lisease. giomas, fibromas, myomas, and lipomas do 
Polypoid s of the colon, however, not exhibit this preference for the distal 

be dep ' colonic segments. Dewis, reviewing 219 
genol lly onstrab \ cases of various forms of benign intestinal 
th nen of the colon. lor want of a bet tumors, found them to occur almost as 

rm t mbrace th terogeneous commonly in the small intestine as in the 
rroup under consideration, the term “‘poly colon. On the other hand, 89 per cent of 
poid lesion”’ is used in its broad sense toin- the adenomas, which type constituted §8 
lt any sessile or pedunculated growth — per cent of the entire series, were situated 
projecting into the intestinal n with- in the rectum and colon. It is thus obvious 
out special reference to th gic na-_ that “‘polyps” and “papillomas,” by which 
ture of the tissue of which it n posed. terms commonly are meant the adenoma- 
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tous arising from the mucosa, 
either as genuine neoplasms or as results of 
hypertrophic or hyperplastic change, are 
the most frequently found of all histologic 
types to be encountered. The tendency to 
regard all of these lesions as benign is justi- 
fiable only if they are not adenomas. The 
others tend permanently to be benign, but 
many adenomas exhibit microscopic evi- 
dence of malignancy without the slightest 


grow ths 


macroscopic evidence of such change. 
The term “polyposis” might be applied 
in any case in which several polrgcia le 
sions are found, but its meaning is usually 
limited to include only those in which the 
distribution of these growths is relatively 
abundant. In the intestinal tract these 
multiple lesions are almost without ex 
ception found to be adenomas. Bargen and 
Comfort classified multiple polyposis from 
the standpoint of origin and distribution of 
the polyps. Their first group included cases 
“traceable to definite, pre-existing inflam 
matory 
colitis.” 


such as chronic ulcerative 
The polyps are usually rounded, 
bud-like mucosal excrescences, distributed 
regularly over the involved intestinal 

ments, and may all the 
features of true sessile or pedunculated 
growths. Bargen and Comfort stated that 
in 10 per cent of all cases of chronic ulcera 
tive colitis intestinal polyps eventually de 


disease, 


assume physical 


velop, and that of every § cases of polypo- 
sis observed at The Mayo Clinic, 4 have 
been on the basis of chronic ulcerative coli 
tis. This represents the incidence ratio of 
this first group to the following groups 

taken together. The 
composed of those cases in which the mu- 
cosa of the colon, in whole or in part, has 
undergone relatively 
hyperplasia. 


second group was 


diffuse adenomatous 
Most of the poly ps, perhaps, 
are genuine neoplasms, although Saint 
pointed out that in many regions there was 
nothing more than simple glandular hy- 
perplasia. Distribution is diffuse, the mu 
cosal surface is studded with myriads of 
bud-like processes and clusters, often to 
such an extent that the intestinal lining 
seems to have been changed into a villous 


Weber 


having the 


sponge. 


adenomatous tissue 


gross texture of a 


mass of 
coarse There 
is no associated evidence of antecedent or 
concomitant inammation or other dis 
The third group included those cases 
in which the polypoid tumors ar 
but not numerous, and are found in any 
part of the colon, but of which the sites of 
predilection are the distal segment 
rom the 
diagnosis, 


ease. 


viewpoint of roentg 
the significant charact 
these lesions are their intraluminal sit 
tion and their prevailing failure to pr 
duce a roentgenologically demonstrab 
formity. In a previous paper I call 
tention to the difficulty of consist 
onstrating, roentgenologically, 
of lesion in the colon, but it 
understood that these lesions hay 
instances, eluded roentgenologi 
The roentgenologic-diagnosti 

plying to the recognition of p 
sions 1n the colon are identical wit 

yplied to the detection of the sai tvp 

lesion in the stomach. Moo 

papers, 
princiy les. He stressed the necessit 
proximation of the gastric walls b 
to bring 


a succession of dealt wit 


pressure out clearly th 
sharp, and evenly rounded or o1 
tours of the characteristic fillin 
also directed attention to the 

these tumors have no tendenc\ 

a change in the outline of the st 
self, that the gastric 
fected, that the wall 
that there 1s seldom an associated palpab!l 


along t sal 


pre send 


musculatut 
remains pli 
Kirklin reasoned 
lines in determining the 
lomas and poly — lesions in th 

gall-bladder. Application of these princi 
ples to investig i of 


nass. 


f the colon ha ma | 
it possible, on occasion, to recog 
presence of a polypoid tumor or polyposis. 


without 


roentgenoscopic. | Ro 


The evidence, however, has a 
exception been 
genography has been successful only whet 
conditions were favorable for 


approxima 


tion of the walls of the barium-tilled bowel 
lig. 1). 


The lesion 


by compression 


| 
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tected have uniformly been large or ' 
numerous. Lesions | cm. or less in diameter 
usually will elude detection even with the 
most careful roet tgenoscopy; at least, it 
1S extremely) difficult roentgenologicall to 
establish the presence of lesions of such 
small dimensions. 

I do not think that the opaque enema has 
sults as 


the opaque meal has yielded in the 


produced as reliable and accurate r 
diag 
stomach. 
this. The 
mere act of filling the rectum and sigmoid 


nosis of polypoid lesions in the 
Several factors are responsible for 
O1d 
stimulus for evac lation of 


constitutes a 


these viscera. Consequently the 


apprehensive, he finds it difficult relax 
his abdominal musculature, and thus satis 
factory palpation is precluded. The sig 
moid and rectum, which are the sites of 
pred lection oft p y poid sions. tT ac 
cessible to palpation on accot their 
situation deep the pelvis, a1 con 
plexitv of the arrangement of coils 
hinders adequate roentgenolog sure. 
kecal remnants, gas, and fluid lon, 
like remnants of food and sex 1 the 
stomach, are not us tor the tv to 
simulate the typ lesions ut ynsid 
eratio and th thculty of g an 
adequat ly prepare olor S a] ciated 
fully ly bv tl itient and b se whi 
have ( ib ra | consist tly hieve 
comp val of all iterl 
from the lun t the colon. | thor 
ougn cOn\ ced that the full ostic 
ben ts t th l tg ologi dure 
cannot be had in the presenc foreign 
material of anv nature in the c 

Perhaps the failure of th ailing 
roentgenologic method to discl ese le 
sions with sufficient precision may be held 
accountable, in part at least, for the pover 
tv of roentgenologic literature o1 s sub 
ject. Miller was the first to deal v 1 poly 
posis of the colon in a case report, with 
which he presented a roentgenogram ex 
hibiting the characteristic multiple gross 


filling defects distributed throughout the 


colon. Carman and Miller produced two 
roentye 


nograms of 


the Same Case TO illus 


Demonstration of Polypoid | esions 
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trate the condition. In one of these, only 
the rectum and distal portion of the sig- 
moid are filled with opaque material, and 


there is nothing characteristic of polyposis 


G. 1. Central fillir lefect in the sigmoid caused 


fill the lumen. 


to be seen; in the second, however, there is 
a completely filled colon, with irregular 
mottling throughout, especially in those 
segments proximal to the hepatic flexure. 
kickenbusch presented roentgenograms of 
a case of generalized polyposis associated 
with chronic ulcerative colitis. Chapman 
reported a case of colonic polyposis also in 
association with a chronic ulcerative proc- 
ess in the colon. His roentgenograms did 
not show the polyps clearly: observations 
six and twenty-four hours after the barium 
meal cannot be expected to produce re- 
liable data in this disease, and Chapman’s 
opaque enema did not fill the colon beyond 
the middle of the descending portion, due 
An- 
derson and Marxer reported two cases of 
multiple polyposis of the colon, both of 
which were in association with chronic ul- 


probably to inadequate preparation. 


cerative colitis. Phe roentgenograms they 


ey 
| 
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exhibited were excellent, showing both the 
characteristic mottling produced by the 
multiple central filling defects, and the 
familiar roentgenologic signs of the primary 
disease. 

The roentgenologic literature available 
to me contains but two cases which might 
be included in the group of cases of gen- 
eralized 
with 


colonic 
chronic 


polyposis unassociated 
ulcerative colonic 


Miiller’s case 1s one; Fischer’s case" 


disease. 
is the 
other. Elsewhere I have not seen diagnostic 
roentgenograms, although writers consider 
ing the disease from clinical, pathologic, or 
surgical aspects have included such cases 
in their reports. | look on this as a failure 
of roentgenologic methods strikingly to de 
pict the disease. 

If roentgenologic methods in general use 
have proved inadequate on account of their 
failure, with opaque materials to aftord 
visualization of the intraluminal appear 
ance of the colon, it seems logical to in 
quire into the value of materials on the op- 
posite end of the scale of transmissibility of 
rays, the gases, for use as contrast sub 
stances. In the early years of roentgeno 
logy they were used for this purpose. Pfah 
ler proposed the idea in 19 Cole and 
Einhorn, apparently the 


however, were 


first to submit experience with the use of 


gas in the investigation of pathologic 
change in the colon. Although they did not 
think that gases would ever replace metal 
lic salts as contrast substances, they felt 
that gases might be applied, when, for som 
reason, the use of the opaque salts might 
\ir and 
carbon dioxide were the gases chiefly re 


be inadvisable or contraindicated. 


commended. Krauss believed oxygen to be 
superior to other gases for the purpose, be 
cause, he said, it 1s easier to apply, attords 
better contrast, and 1s more comfortable 
for the patient. These reasons do not seem 
to be theoretically adequate. Krauss’ 11 
lustrations depicted the colonic contours 
more vividly than those of Cole and Ein 
horn, and he felt that the method would be 
come universally applied. Burkhardt ap 
plied the method of Krauss, intimating 
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that he used it to demonstrat: 
narrowing and widening of the 
well as the presence of foreign b 
polypoid tumors. 

Insufflation of the colon with d 
other Qases obtained considerable favor fo: 
a time with another group of in\ 
who used it 1n roentgenologic d nstra 
tion of the liver, gall-bladder, sp] 
kidneys, and to disclose the int1 
inal relationships of extra-colonic tun 
by the enhancement of contrast 
attorded by the high radiability 
suffated intestine compared wit 
the less radiable adjacent mass 
Rosenfeld, according to Fisch 
first to apply the method for tl 
Meyer-Betz was particularl 
depicting the characteristics of 
especially its lower border, and 
trations are worthy of special 
Loffer dealt with the demonstrat! 
liver, spleen and gall-bladder; H 
man was very enthusiast 
cess 1n demonstrating variati 
tours of the spleen; Philips insut# 
colon with air to aid in roent 


nonstration of a large hyp 
a sense, insufHation of the col 
purpose might be considered simi 
use with which it was ident 
before the use of roentgen ra 
colon was filled with air thro 
to assist In determination of th 
and intra-abdominal relatio 
larged organs and tumors, lat 
changes demonstrable by abd 
cussion Ziemssen, Rune ly rg). st, 
and others used the same prov 
to elicit differential subjectiv: 
disease 1n the right lower abdomu rad | 
rant, such as appendicitis, mobi 
and pericolitis. 

Schwarz, in his monograph 
cal roentgenologic diagnosis 
briefly considered the topic of 
suffation, and dismissed the pr lure as 


possessing little practical diagn vali 


This opinion has apparently be unl 
versally adopted, for the method | 
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few defenders 1an thos led, enema tip attached to a rubber balloon and 
ind at the present t it has b lmost bulb, is needed. Insufflation is instituted 
entiré iba Lor logic with the patient lying on the right side, but 
diagnostic pt he may be rotated to other positions as the 
Krau n 1g riu air continues to fill the colon. The quantity 
sulph S t trast of air injected variable, depending on 
ma ind t SUD such obvious factors as th S1Z¢ of the colon 
stance has al | salt and the extent to which the examiner 
of bismuth. La : eth wishes to distend it. Fischer found the pro- 
d. Howe, sb pt portion of four parts by volume of air and 
innovat Q un one part of contrast fluid to be ideal. 
the work of | ) \fter Roentgenograms, preferably with the use of 
1 pet rl the grid diaphragm, are made immediately 
contr h t after the insuffati nas b n completed, 
n a hich in whatever position of the patient serves 
l} pl best to demonstrate those colonic segments 
al which interest cused 
tag a\ l The picture yf th colon thus obtained 
\ ta S complicate d, and 1S! h ntered On, a 
A thorough analysis of the various featurés of 
5 he collection levels, ““fluid 
irrors,”’ and rs which 1s not 
tn asv to understand ind ex iluate. Results 
h the metho a group of 
whic cases repre t f the various types of 
Briet ne pathologi p countered in the 
S OT colon were illustrated. 
Che conce}] ologic tech- 
fr nique permitt liza of the con- 
. tours of th v ybscuring or 
) O lestro\ ing intraluminal has a strong 
y appeal. In my expert method of 
alb l'ischer, unmoditied, does not approach suf. 
Hcte ntly near t this ideal. Studies on the 
inner relief of the alimentary canal with 
f t | which the names of Forssell, Knothe, and 
berg are identified, offer clues to the fur- 
Va Wh ) ther 


isc cas 

Su cl 

()\ ) 
\ 

tag 

Cav 

] 

ne iS 

pr SS ) 
i it 

stra Of ) 1e etn 
- 

Od in ) toa 


possibilt bined tech 


nique. Ifitis ] ipply to the intra- 
luminal mucosal surfac t the intestine a 
coat of opaqu il dense enough to 
preserve the contours of lumen of the 
colon, vet sufficiently radiable to permit 
accurate estimation of intraluminal relief, 
the procedure, theoretically, at least, 
should offer an exposition of the interior 
aspects of the ( parable to direct 
vizualization of those surfaces. It will be 
round, however, that th simple applica- 


tion of this concept is rendered complex, 


Fic. 2. 


Combined method. Polypoid tumor in th 


sigmoid (2X3 xX2.5 cm.). Similar tumor, al 


though smaller, in the upper part of the desce: 


ing colon. The circular shadows seen especially in 
the hepatic flexure were diverticula; stereoscopic 
examination showed them to be definite outpouch 


ings of the colonic wall. 


principally on account of interference be 
tween the relief patterns of the opposing 
intestinal walls, and of intertwining and 
overlying coils of colon seen especially in 
the most proximal and most distal seg 
ments. The application of stereoroentgeno 
graphy is immediately suggested as a poss! 
ble solution of this difficulty. Moreover, it 
serves, simultaneously, as a valuable aid in 
the determination of the precise relation- 
ships of extracolonic abdominal shadows 
which might simulate intrinsic lesions (Fig. 


2). 

Comment has already been made on the 
failure of ordinary roentgenologic methods 
precisely and consistently to demonstrate 
the presence of polypoid lesions, whether 
single or multiple. It 1s known that these 
lesions can be the basis of a clinical picture 
of varied severity, at times attended with 
intractable diarrhea and intestinal bleed- 
ing, and sometimes providing the immedi- 
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ate cause for intestinal intussusception, 
But full realization of the importance of 
these lesions will come with consideration 
of the work of Schmieden** and of Schmie 
den and Westhues*’, Doering, FitzGibbon 
and Rankin, and others, whose histologic 
studies have proved that many of these |: 

sions are in fact carcinomas, or that they 
have a tendency to develop malignant 
characteristics, and which indicate that at 
least some well-detined colonic nalignant 
growths have their beginnings in these in 
testinal adenomas. This conception intro 
duces the indication for surgical removal of 
the affected segments, and it becomes in 

perative not merely to establish the pres 
ence of individual polyps, which function 
rectosigmoidoscopy performs in the most 


J 


distal segments of the colon, but to deter 
mine the occurrence and extent of similar 
growths in the more proximal portions. 

| have applied the “‘combined n 
of lischer, modified along the li 


thod”’ 


\ 


\ 
' Metal enema tip 


Fic. 3. 


tion. 


\ convenient apparatus tor 


The enema tip is the same instt nt 
in the administration of the opaque 


| 
| 
| 
| 
K 
XY 


Wot. 


cated, to the demonstration of polyps and 
polyposis of the colon. Diagnostic results 


have been gratifying. In the application of 


this technique it is essential that all resi 
dues and fecal remnants be entirely 


r¢é 
moved, and that the walls of the colon be 
collapsed. On the day before the examina 
tion, the evening meal is withheld, and 2 
ounces (60 C.c. of castor oil is adminstered. 
On the following morning, the distal part 
of the colon and rectum are cleansed by one 
Saline purga 
tives, and cathartics which depend on the 
property of activating the bowel by irrita 
tion, are to be avoided. 


or two plain, low enemas. 


The patient then 
presents himself at the roentgenologic lab 


oratory, and the opaque enema is admin 


istered under roentgenoscopic control. The 
opaque material in the enema should be 


} 


Suspended, 
and the suspension should be well 
tained. 


divided, uniformly 
SUS 


of the opaque salt are 


available which are 


Lille 
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i s. Roentg aft idministration of 
Opaque ¢ ma (Ss case as Figure 4). The ap- 
| 1¢ Ol th t lc S ( I il. 


satisfactory, or a suspending agent, such as 
gum acacia, may be added to the enema 
when it is prepared in the laboratory. The 
consistence of the enema should approxi- 
mate that of heavy cream. 
Roentgenoscopic and roentgenographic 
study should be completed with dispatch 
because the opaque salt sometimes goes out 
ly, due perhaps to the 
of the colon. It is not 
ybtain ideal distribution and 
material on the 
No more than 
The pa- 
tient 1s told to evacuate the enema as com- 
pletely as possible, and it will usually be 


ound that a sufficient amount of the ma- 


of suspension rapid 
dehydrating functi 
always easy to. 


concentration of op 


aq ue 


coion. 


mucosal surtace of the 


a uniform thin coat 


1] 
Is Gesirabie. 


terial remains in the lumen after evacua- 
tion. If large collections of the material are 


still seen after the attempt at evacuation, 


the rectum can be insuffated with a volume 
of air sufficient to induce a desire for defeca- 
tion, whereupon the patient usually will re- 
turn with as near the ideal distribution and 
concentration of opaque material as is pos- 


| 
iv 
| 
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Kic. 6. 


Specimen of the colon 


same case as Figures 


4 and 5) removed at operation. The dark mass is 
the large poly p of the transverse colon seen roent 
genographically in There are multipl 
smaller polypoid tumors distributed 


the specimen. 


Kigure 4. 
throughout 
Resection of the sigmoid ar 

tum will be done as a final stage of total colectomy 


] 
ata later date. 


sible in his case. The hand blower used for 
insufflation is herewith illustrated (lig. 3 

The colon is inflated, under roentgenoscop- 
ic control, not to 
overdistend any of the segments. The pro 
cedure ts facilitated by frequent rotation of 


and care 1s exercised 


the patient on the roentgenoscopic table, 
and by manipulation of the bowel through 
the abdominal wall. InsufHlation carried 
out in this way has not been in any way 
more distressing to the patient in any case 
than administration of the opaque enema. 
The fluoroscopic image of the air 
filled colon lacks sufficient detail to be of 
diagnostic value. The enema tip is re- 
moved from the rectum as soon as the ce- 
cum has been moderately distended, and 
stereoroentgenograms are made with the 
patient lying on the abdomen. ‘The grid 
diaphragm is of distinct advantage in 
educing the fine detail requisite for precise 
demonstration of the character of the le 
sions. 

[ have previously reported briefly on 
first experiences with technique.“ 
Polypoid tumors which occur singly or rel- 
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atively sparsely are visualized as rounded, 
soft projections into the intestinal lumen 
igs. 4, §, and 6). Their contours ar 
lined vividly in the air-distended bowel, 
and it 1S possible, when sufficient care has 


h 
nique, to determine the nature of the surfac 


out 


been exercised in carrying out th 


contours of the growths(ligs.7 and). Prop 
erly applied, the method attords an esti 
mate of the integrity of the interior of th 


colon attainable by no other method except 
direct visualization by the proctosigmoi 
doscope, or surgical or postmorten <pl ra 
tion. An especially vivid picture is ob 
tained in the presence of generaliz 
polyposis igs. g and 10), 1n which th 

tire mucosa, or a relatively large portion of 


it, has undergone adenomatous h 
sla. Settling into the deep cre% Ter 


the masses of polypoid tissue, the opaque 
material forms a coarse network of shad 
that is pathognomonic of the 

When generalized polyposis is secondat 


scopic examination revealed small 


Large polypoid mass in th 


jections from the surface of the tumor 
tion, a polypoid tumor 13 Xg » 
moved. 


Microscopic 


examination how this 
tumor to be a carcinoma, grad 
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to pre-existing ulcerative or inflammatory 
disease, the changes produced by the pri- 
mary process predominate in the roentgeno- 
logic picture. The affected segments are nar- 
rowed, foreshortened, and hyperirritable; 
haustral markings are absent, and the con- 
tours are smooth. Usually the polyps seen 
in association with a chronic ulcerative 
process are smaller, more irregularly dis- 
tributed, less prone to be well-rounded and 
pedunculated, and more tag-like in appear- 


1 
ve! I ( vrowtn 


Kic. 10. Roentgenogram immediately after 
administration of opaque enema (same case as 
Figure g). Attention is called to the normal con- 
tours of the colon, except for a short segment of 
the descending colon near the splenic flexure which 


Suggests the condition found. 


i 


ance than those found in cases in which a 
pre-existing primary disease cannot be es- 
tablished. Cases of polyposis, then, in their 
roentgenologic aspects can be satisfactorily 
placed in one of the divisions made by Bar- 
gen and Comfort. If another group is made 


to accommodate the single polypoid lesion, 


Fic. g. Ce G yposis. the classification is satisfactorily inclusive. 
Diffuse invols toft tire colon, with small This combined method is not recom- 
twork mended at the present time as a routine. 
Of shadows 1s pathognomonic of the c 


Compared with the barium enema it 1s 


| 
R 
~~ = 
| 
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Fic. 


11. Roentgenogram made after evacuation of 


opaque enema. The relief picture is suggestive of 
polyposis. This illustrates an almost ideal dis- 
tribution of opaque material in the colon after 
evacuation of the enema for best results with the 
combined method. 


cumbersome, relatively expensive, and of- 
fers too little additional information in 
those diseases which produce luminal de- 
formity unless specifically indicated. In an 
overwhelming majority of cases in which 
polyps are found in the rectum and sig- 
moid, similar lesions have been found in the 
, more proximal colonic segments (77 per 
cent according to Thorbecke; 95 per cent 
according to Soper). Therefore the ma 
jority of cases will be referred for roentgen- 
ologic examination by the proctoscopist. 
Patients who have very small polypoid mu- 
cosal tags, less than 1 cm. in their longest 
dimension, will thus present themselves for 
examination. I have not been able, even 
with the combined method, to establish 
with certainty the presence of poly ps much 
less than I cm. in diameter. Cases in which 
there is clinical evidence of intestinal bleed- 
ing, or in which intussusception is sus- 
pected but routine methods have failed to 
explain the symptoms, have been subjected 


Fic. 12. Combined method. Dift 


osis (same case as Figurt 


to this procedure at The Mayo Clinic. 
Roentgenologists whose practice it 1 
make a roentgenographic or roentgenosco 
pic examination of the colon after 
tion of the Opaque enema, may find reason 
to apply the combined technique to ex 
plain obscure features disclosed by this us 
ful procedure (Figs. 11 and 12). I | 
found the method valuable in 
logic investigation of those rarer « 

in which the colon presents son 

of development, such as failure of d 
and rotation, and in cases of mark 

dancy in which roentgenoscopi 

tion has proved indeterminate on account 
of the difficulty of manually di 
the coils or the difficulty of simplit ying the 
complex shadow of overlying loops 
tation and separation (Iigs.13 and14). Th 
method may be used on occasion for ro 
genographic demonstration of a colonic | 
sion which may have been clearly and ade 
quately visualized roentgenoscopically, but 
which 1s obstinately obscured in the roent 


genogram by overlying loops filled with 
dense, opaque material. 


Gershon-Cohen 


‘7a 
| 
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and applied the latter’s 


roentgenologi 


technique in the 


tion of tuberculous lesions of th 


apparent great Satisfaction. 


| xcept in those cases in wh 
Bi 
have been refert specially Tf 
tion t the 1)? 1) 
t 
practice has L) to use th Opa 
| 
Nrst, and to app the comb! 
whenever the data vielded b 
enel were insumciently prec 


it possible to come toa 


\ | NI 
e polyps Int. M 
Bero, H. H. Ront tersuch 
f des \ ls. G 


Demonstration 


nodified 


lvestiga 


n with 


ap 

] the 
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Kic. 14. Combined method. Stereoscopic examina- 
tion makes it poss to identify the course and 
integrity of the entire colont imen (same case 


as Figure 13 


presence of disease of the colon other than 
polypoid lesions and polyposis. Because of 
its novelty, however, I hesitate to render 
an estimate of the value of the combined 
method in the differential diagnosis of de- 


forming diseases of the colon. 
bal it] umul 
yable that with accumul 


and 


It seems pro- 
ation of experience 
in technique, with 
which a more widespread application inevi- 
tably will be accompanied 

method will make \ 
toward 


with retinement 
the combined 
e contributions 
accuracy in the roent- 

genologic differential diagnosis of all types 


lon. 


aluabl 


increased 


of diseases of the c 
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FURTHER STUDIES IN THE APPLICATION OF INTRA- 
VENOUS CHOLECYSTOGRAPHY AND LIVER FUNC- 
TION DETERMINATION AS EMPLOYED IN 
OFFICE PRACTICE* 


By CHARLES A. WATERS, M.D., F.A.C.P., and WHITMER B. 


BALTIMORE, 


UR reason for again presenting this 

subject for your consideration is, pri- 
marily, to stimulate and encourage a more 
generalized employment of the intraven 
ous method of cholecystography and also 
to discuss the complications so far en 
countered, and the possibilities of their 
elimination. Two years have elapsed since 
we began the office employment of intra- 
venous cholecystography and while we 
have had annoying reactions recently, none 
have been serious, and we have no reason 
to be other than optimistic. 

There are three complications which at 
tend the employment of this method. The 
commonest and least serious is urticaria, 
which can be promptly controlled by 5 to 
10 minims of adrenalin chloride hypoder 
mically; second, endophlebitis obliterans; 
third, “sore arm.”’ Unquestionably, the 
most annoying complication is endophle 
bitis at the site of injection, and while we 
had experienced only one in our first 96 
cases, as reported last year, we have untor 
tunateiy encountered it more frequently 
during the past few months. We have en 


deavored to ascertain the exact cause of 


this complication, but up to the present 
time have not been able to reach a final 
conclusion. In any method attended by 
complications, it is only fair 
openly and freely all phases of the subject 
in the hope that valuable information may 
be elicited. p to the present time only two 
conditions contraindicate the employment 


to discuss 


of intravenous cholecystography, namely, 
cardiac decompensation and_ threatened 
uremia. 

The exponents of intravenous cholecys- 
tography have unanimously agreed that the 
annoying complications are 


“sore arms” 


* Read at the Phirty-first Annual Meeting, American Roe 
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and so-called venous thromboses. Phese 
two conditions must not be confused, al | 
though many have looked upon them as a 
single entity. “Sore arm”’ is a cellulitis du 
to the action of the dye in the subcutaneou 
tissues and is the fault of the person makin 
the injection. While the 
phenoltetraiodophthalein (iso-iodeiko 

not nearly so irritating to the tissues as 1 
traiodophenolphthalein (10deikon),it never 

on 


isomeric salt, 


theless produces a severe inflammati 


when extravasation occurs. While sor 
arms do occur and are an annoying con 
plication, they are purely accidental and 
avoidable, and should play no role in p1 


venting the adoption of this method. 
So-called venous thrombosis ts, in realit 
not a thrombosis, but an inammation 
the intima resulting in obliteration 
lumen of the vein, otherwise known 
dophlebitis obliterans, 
which occurs 1n 


similar t that 


varicose veins llown 


surgical treatment by injection with an 
strongly alkaline or acid solution. As 


any other inflammation, there ts 
tion of granulation tissue with final fib 
so that the lumen becomes obliterated 
vein remaining as a fibrous cord. That 
dophlebitis obliterans does not o« 
frequently may be due to the ta 
veins vary somewhat in their collapsibilit 
the obliteration being depend nt ul 
proximation of the inflamed surfaces and 
therefore directly proportional to | 
lapsibility of the vein. Digital pressur 
on the vein during or immediately follow 
ing the injection is likewise conduci\ 
intimal adherence with resultant oblitera 
tion of the venous lumen. 

It is well established that any 
solution, whose pH is fairly high, will pr 


n Ray Society, West Baden, Ind., Sept 


) 
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duce intimal inflammation: it is therefore 


obvious that the present dye, whos 


pH is 
well above ‘ 1S not ideal for intravenous 


administration as the average pH of blood 


is 7.35. In a number of our cas after 

completion of the injection, a v in the 

opposite arm was injected with 1 ial salt 


solution from the same burette in order to 


see whether the vein receiving the salt was 
as SUSCE ptible CO obliteration as the \ ein re 
ceiving the dy and, as we supp a ob 
literation never occurred in the vein re 
ceiving the salt, but did occur 3 le in 
stances 1n the vein receiving the dve. The 
fact that the vein is thorough! vaged 
with salt solution before and after the in 
troduction of the dye does not p it the 
development of endophlebitis we do 
belt ve it lesset its S¢ verity. 

Sterilizing the dve by mea oiling 
water bath for twenty minutes has a tend 
ency to for precipitate, th racte! 


view we prepared rs t Te! 
ent Lu Del ot ¢ LS ne dis 
+ + ] 4] | 
Wa I pa 1 
were sterll ) J wenty 
at 20] ls pressul dy 
In h tica sealed ampul the 
dis 1! OF stel 
Wa cooled OaY Tt pera ind nl 
tet througn the sterilized pay ag 
1 
ne ya isk. Whi pre 
rat t dve this inne parently 
ell ite | at ] S€ } 
t 11 mber of ¢ t en 
phlebitis. W v dissolve th 
( tiuied wa r.% S l 
ind iwatl Da wenty 
S iS p Sty scr ) 
lhe dve and normal salt s yn are 
CO! eg 1 separate bDurett ire 1n 
tre 1 by gravity 1 \ re 1S 
with a Ig needa ] of the 
Vel the tecubDlital SSa 
cleansed with iodine and alc \tter 
withdrawal of blood into the syringe, a 


small amount of salt solution 
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in order to be sure that no extravasation or 
leakage has occurred. This is followed by 
a small amount of dye and we attempt to 
maintain a three to one ratio of salt to dye 
throughout the injection. After all the dye 
has been introduced, at least 50 c. c. of nor- 
mal saline is allowed to flow in, in order to 
thoroughly cleanse the vein of any dye at 
the site of injection and prevent any leak- 
age on withdrawal of the needle. 

In a search for the cause of endophlebitis 
obliterans in this test an interesting point 
has been noted in our series since our last 
publications! ‘and it is our opinion that it 
should be discussed. We mention this fact 
because to us it is very striking. In our 
first 96 cases we encountered only one in- 
fammatory reaction, this occurring in a 
patient injected on September 8, 1929, but 
since then it has occurred more frequently. 
Knowing that a distinct and definite 
change had taken place every possible clue 
was investigated. In examining our files 
we found that the price of iso-iodeikon was 
reduced 5 August 30, 1929, 
and our first endophlebitis occured in a pa- 
tient injected with the cheaper dye. While 
we feel that the strong alkalinity of the dye 
is responsible for this complication, we be- 


per ¢ ent on 


lieve that the dye has changed in some 
manner with the reduction in its cost. 

ying the Young- 
11 Colorimeter. Attention has 
previously been called by Graham and his 
coworkers and by us to the fact that phe- 
noltetraiodophthalein stains the blood se- 
rum. This method of estimating the liver 
function is as follows. One-half hour after 
the completion of the injection of dye, 15 
c.c. of blood is trom a vein in 
the antecubital fossa of the other arm. This 
blood is placed in a test tube and kept ina 
cool place, although not necessarily in an 


withdrawn 


ice box. The following morning I c.c. of the 


supernatant serum is diluted with 3 c.c. 
\ J.H enous method of 
employed in office 
Am. J. R X Ra I APY, 19 30, 23, 34-43- 
M S.R A 10us cholecystog- 
v ct ter ition inical and roentgeno- 
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water or normal salt solution. To one glass 
cell is added a few drops of alkali, prefer- 
ably 5 per cent sodium hydroxide, in order 
to bring out the color of the dye. In the 
other cell is placed the serum and the water 
without the alkali, for comparison. The 
readings may be made in daylight or artifi- 
cial light. On the front of this instrument 
there is a single lens which transmits the 
colors of the unknown serum and the colors 
of the standard which is furnished with the 
instrument for this particular dye, so that 
the two colors can 
aperture. 


be seen through one 
A retention of about 12 per cent 
of the dye in the blood serum one-half hour 
after the injection or about 4 per cent one 
hour after the injection is considered within 
normal limits. The greatest retention in 
our series has been found in patients with 
various forms of acute cholangitis and hepa 
titis, and in some cases of acute cholecys 
titis. The amount of retention of the dye in 
the blood serum may reach 8o per cent. 
The highest in our series was one of 80 per 
cent in a patient fifty-nine years of age pre- 
senting cholecystographic evidence of a 
normal gall-bladder and on whom no oper- 
ation was performed. The next highest was 
a recent case of 70 per cent in a woman aged 
forty-five with normal cholecystographic 


response and no clinical manifestations of 


hepatobiliary disease. Another case, with 
40 per cent retention, was operated on with 
no postoperative complications and made 
an uneventful recovery. Graham and his 
coworkers have pointed out that patients 
suffering from hepatobiliary tract diseases 
and showing high retention of dye in the 
blood serum are usually very poor opera 
tive risks, in whom the outcome ts not in- 
frequently fatal. The value of this liver 
function determination is questionable at 
the present time owing to the fact that the 
liver has so many diversified functions and 
so few reports have been published concern- 
ing its eficacy. Unquestionably, a high re- 
tention is a distinct warning against opera- 
tive intervention and should not be un- 
heeded, except in most extreme cases. 

The Clinical Evaluation of the Intravenous 


Charles A. Waters and Whitmer B. 


Firor May, 1 


Versus the Oral Method in the Ni 


Op ra 
tive Group. 


In the preface of Graham and 


his associates’ book, “‘Diseases of the Gal] 
Bladder and Bile Ducts,” is the rather 
startling statement that between 20 and 25 
per cent of all adults harbor gallstones and 


possibly an equal number suffer from cho 
lecystitis without stones, or, in other words, 
nearly one-half of the adult population i 
subject to disease of the biliary and hepati 
systems. It is also of great significance to 
note that not only Graham, but other au 
thors are increasingly active in stressing th 
point that the so-called classical sympton 
of these conditions are by no means what 
} 


they are depicted in most textbooks, tha 
many instances of these diseases are un | 
accompanied by any particularly sever 
clinical manifestations and unquestionably | 
more victims are inadequately treated bx 
cause so many of them fall into the group 


of so-called functional gastrointest! 
roses or so-called 
‘dyspepsia.”’ On first sight, it would sex 
that it ought to be relatively easy to dia 


““nervous indigestion” o 


nose acute cholecystitis or acute conditions 
in the right upper abdomen, but it might 
be worth while at this point to briefl 
mind both the surgeon and the 

that the differential diagnosis of conditions 
in the right upper abdomen ts by 

as simple as we are prone to belies 

same general statement can be made wit 
reference to the more chronic typ 
eases in the right upper abdomen and 
ticularly to those cases which do n 
sent, In any respect, 
so-called biliary 


the clinical pictur 
We hav 

with any degree of 
certainty, we can separate the purely fun 
tional group, whose main complaint is indi 
gestion, mptom, 


various manifestations, 


colic. 
reached a stage where, 


from those in whom this sy 
in one of its many 
is the evidence of underlying hepatobiliary 
tract disease, either already well est 
or in its incipiency. If the statements re 
ferred to above are true and 40 per cent or 
more of the adult population is suffering 


from cholecystitis and associated diseases, 


ablished 


then it is at once apparent that herein lies 


| 
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a tremendous field for increasing diagnostic occur when the dye is given by mouth. In 
certainty, and cholecystography, success- our experience, these instances have been 


fully applied tocases manifesting theseearly rather high. The advocates of the oral 
signs of disease, is probably our most import method, however, are forced to admit that 
ant agent in detecting these cases and pr satisfactory cholecystograms are quite fre- 
tecting a large percentage of th from quently not obtained, with the result that 


drifting over toa more serious chronic con- the test has to be repeated, often several 
dition. 


times, and even then with inconclusive 
There still exists, in the minds of many, findings. These repeated non-fillings or 
misconceptions as to the nature of this faint visualizations in both normal and 


test. Graham has pointed out that cho- pathological cases are unquestionably the 


lecystography is primarily a study of both greatest disadvantage of the oral method, 
liver and, particularly, gall-bladder func- and this is probably the resultant of two 
tion rather than a test of liver and gall- factors: first, the alteration in the acidity 
bladder disease. If a shadow of the gall- of the stomach and small intestine whereby 
bladder is to be secured it is necessary (1) the dye is altered before its absorption in- 
that the dye shall have access to the liver; to the portal circulation, and second, ab- 
2) that the liver shall secrete the dye into — sorption of the dye by the gastric and intes- 
the bile: (3) that the bile shall access tinal contents 1n such small amount as to 
to the gall-bladder through a patent cystic prevent an adequate quantity from enter 
duct: (4) that the gall-bladder osa be ing the portal circulation. In other words, 
capable of trating tl suft the absorption factor by the oral method 1s 
ciently to cast a shadow, and that the an uncertain one, and, as a result, non- 
gall-bladder under certain « tions be visualization of the gall-bladder may mean 
capable of tying itself called either that gall-bladder function is im- 
Ol ul t such a blems paired or, equally important, that an in- 
to b 5 must at on ne ob- sufficient amount of the dye has reached 
vious that certain other things a1 pera- the liver. This disadvantage is entirely 
tive for a proper interpretati overcome by the intravenous administra- 
st itself ant tion of the dye, for by this method it 1s 

is to be certain that the dye in question has known that a definite quantity enters the 
reached the r in proper a t and, circulation, and in an amount which has 
having done so, that it 1s secret suft been found to be sufficient to produce satis- 
cient amount into the bile itselt factory cholecystograms. Those who dis- 
I'wo schools now exist tgen- countenance this method of administering 
logists concerning cholecystos iy, the the dye do so mainly on grounds that the 
ne insisting on the entire ad f the method is rather technical, time-consum- 
oral method, while tl ther maintains ing, and hence possibly impractical, and 
that it is inefiicient as compared with the _ particularly stress the danger of untoward 
intravenous rout [he prop ts of the reactions. These also contend that fewer 
Ol tho k the dye 1s far easier to disagreeable reactions are encountered by 
administer, that it avoids ar ssibility the oral as contrasted with the intravenous 
of introducing infection int blood method, although this is not borne out 
stream as well as the avoidance of any like- either in reports in the literature or by our 
lihood of endophlebitis obliterans and sore own experience. It 1s our purpose in pre- 
irms. They also maintain t he oral senting this report to add our experiences 
method of ad tration is not apt to be _ to those of others in favor of the intraven- 
followed by unpleasant reacti there ous method and to show that it 1s essen- 
is no uniformity in the statements as to how _ tially devoid of dangerous reactions, that 
fy ntly nausea, vomiting and diarrhea it is not time-consuming nor complicated, 
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that the resultant cholecystograms offer 
evidence which is far more dependable than 
that obtained by the oral method, and 
finally, to emphasize the fact that the 
method can be easily and safely carried out 
in office practice. 

The diagnostic accuracy of the oral 
method in the operative group of cases can 
be easily understood when one considers 
the fact that this group usually presents 
outspoken clinical indications for surgical 
intervention. The cholecystographic evi- 
dence ordinarily adduced as a basis for a 
positive diagnosis is here likely to be cor- 
rect. But we seriously question a similar 
accuracy in that large group of patients 
who, at least temporarily, escape the op 
erating room. In our two years’ experience 
with intravenous cholecystography, at least 
25 per cent of those cases who had pre- 


Charles A. Waters and Whitmer B. Firor 


clusive or pathological presented normal 
findings on employment of intravenous 
technique. If the proponents of oral cho 
lecystography could only know the tre 
mendous number of their non-operativ: 
reach clinics in 
which the use of the intravenous method is 
productive of entirely different and more 
definite cholecystographic evidence, we feel 
certain that they would consider th 
ployment of this method. In conclusion, we 
wish to point out that the clinician today 
is particularly anxious to obtain correct 
diagnostic information in that large group 
of patients with vague right upp 

rant symptoms, that the intravenous ! 

od is an effective means of different 

the purely functional from those with 
tual hepatobiliary tract disease, 

cipient or chronic, and, finally, that al 


cases who subsequently 


C 


viously been grouped as normal by the oral practicable method which better enables 
method were, on the contrary, found path- a diagnosis to be made both earl) 
ological by the intravenous method ante- curately should certainly be the method of 
cedent to confirmatory operation, and at choice.* 
least another 25 per cent of those previous- 
ly grouped by the oral method as incon- " ige ¢ 


| 
))) 
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NECESSITY FOR ACCURATE TECHNIQUE IN ORAL 
CHOLECYSTOGRAPHY 


the two nethods of ch 
graphy, the oral method of 
tering the opaqu dve 1s far mor 
sively employ ed. Yet it is widely 
and many adherents of this proc 
bee pos d to grant w thout 
that iS: 181 ibly less accurat 
he intravenous method. I am c 
howe\ that issumptie 
leri\ irgely f the exper 
chnolecvstog iphy whi 
In WI h the d \ O1VE by 
divers hig Pp rfec tl 
ical cor f th two met 
has be n a rcon liti is Ww 
val par: b th 
tional and punct lious chniqu 
ploy th q1lag ST1¢ sul S 
ral admin istrati ar 
reliab s thos ytal when } 
Intra isly perience has 
abut int prool t] 
( thn S 
S re 
\ 
rorn 
la 
ng } rsjs 
h ( k 
n 
al ta ya ma i 
‘A. s sh | ) vithhel S S 
until the gall-b has had op] 
to fill with dv bile d t 
trate { 
¢. As a rout roentgenogra 
be made at not less t lan thr ( 
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LABLE TO TECHNICAL LAPSES* 
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6. A fatty meal between the final sets of 
roentgenograms Is essential. 

Other food or drink that might empty 
the gall-bladder prematurely should not be 
taken by the patient. 

Purgatives and other medicaments 
lat may affect the motility or absorbabil- 
ity of the bowel or the function of the gall- 
bladder are 


+ 


to be interdicted during the 
period of examination. 

The routine procedure now satisfactorily 
employed at The Mayo Clinic represents 
an effort to fulfill these requirements, but 
attained its present form only after a long 
period of trial and error. As in many other 
roentgen laboratories, various cholecysto- 
graphic mediums have been tested, but 
none has been found superior to the so- 
lium salt of tetraiodophenolphthalein. It is 
lispensed to the patient in a uniform dose 
of 4 gm., freshly dissolved in 2 


Ihe 


mix the solution 


c.c. of dis- 
is instructed to 
with a glassful of grape 


tilled water. patient 


juice, orange juice, or a carbonated mineral 
water, and to drink the mixture immedi- 
ately after finishi go the evening meal. 
When taken as directed, such a mixture is 


palatable to most persons, is readily ab- 
sorbable by is seldom fol- 

nausea, vomiting or troublesome 
In 


this connection, 
three points are to bi 


the bowel, and 
lowed by 
catharsis. however, 
-d: the meal is 
ial amount, rea- 
followed at once 
by the cholecystographic compound. 


required to be of substant 


sonably tree of fats. and 


It will be recalled that in the early days - 
method, when 
capsules or pills on an 
stomach, when the stomach con- 


tained little food, or at a considerable in- 


of cholecystography by this 
the drug was given in 


empty 


| Vo... 
| 
| 
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terval after the meal, the acid gastric juice 
combining with the outer layer of the drug 
formed a viscid envelope which prevented 
disintegration of the compound, and the 
mass traversed the bowel without breaking 
up. Further, under these conditions, in 
whatever form the drug was given, it fre- 
quently provoked vomiting or failed to be 
absorbed. For these reasons, | have for 
some time required the patient to take a 
fat-free meal of substantial amount and 
follow it immediately with the compound. 

Many roentgenologists have been slow 


lic. 1. Distended gall-bladder in which the d S Si 
densely concentrated that the gallstone S Se 


igure 2 are not visible. 

to learn that the meal with which the cho- 
lecystographic medium is taken must be 
fairly free of fats. It might be reasoned that 
a meal containing fats would empty the 
gall-bladder of its current contents and 
thus prepare it for subsequent filling with 
dye-impregnated bile. My own experience 
indicates, however, that the effect of the 
fat continues into the period when filling 
with bile and concentration of the dye 
should occur. Three years ago I purposely 
gave the compound in conjunction with a 
fatty meal to an extensive series of patients. 
At once the number of patients in which 
the shadow was absent or faint increased 
by approximately 25 per cent, thus war- 
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ranting the diagnosis of cholecystic di 
But the positive diagnostic errors, as 

vealed by operation, rose in the same ratio. 
On excluding fat from the meal, the pro 
portion of abnormal responses and likewise 


sease., 


of positive errors immediately fell. Since 
then I have adhered to the fat-free meal, 
and I feel strongly that it is indispensable 
for reliable cholecystography. 

It is thoroughly understood that fat 
must be withheld during the period | 
ing of the gall-bladder and concentration 
of the bile, and few errors are « 


tracted tollowing a fatty 


Directing the pati 

take fats between the final sets of fil: 1S 
Its chi by 
however, as I see it, 1S not 

whether the gall-bladder is cay 
emptying itself by contraction, n 

onstrate the rate of evacuation. An ral] 
bladder which fills with dve-l 
able to discharge it, and the rate 
ing, whether fast or slow, 1s not a safe cr 
terion for diagnosis. But the interim fatty 
meal is highly useful, first, to exhibit to 


in this respect 


also a routine measure. 


aden bi 


better advantage papillomas or stones, 
which are more readily visible in a small 
amount of opaque medium (Figs. 1, 2, 3 and 
4), and second, to distinguish, by the fact 
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that it aiters in size, a true cCnolecysto 
graphic shadow from a primary shadow 


cast by a diseased gall-bladder. 


1 | } 
lor obvious reasons, the patient should 


not take, during the period of examination, 


purgatives or any medicines which affect 
the digestive tract. | am also rather firmly 
of the opinion, although proof is lacking, 


that castor oil and perhaps other purga 


tives taken within twenty-four hours prior 


to the test may vitiate the results. 


lic. 4. Same case as that shown in fk 


igure 3. Chole- 


cystogram taken after a fatty meal. A small ade- 


noma at the fundus of the gall-bladder is shown. 


Painstaking roentgenographic technique 
is also requisite for efficient diagnosis, and 
this applies to all methods of cholecysto- 
graphy, whether the drug is given orally or 
intravenously. Before cholecystography 
was known, the necessity of an exacting 
technique to exhibit the gall-bladder was 
fully appreciated. Although cholecysto- 
graphy has made certain details superflu- 
ous, it has brought others instead, and un- 
less they are executed with the same care 


ic. 6. Movement is sufficient completely to blot 
out the large gallstone shown in Figure 5. 
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time of exposure; (2) by immobilizing the 
patient with a broad canvas band drawn 
tightly over his back, and (3) by requiring 
him to exhale deeply and then cease breath 
ing during the exposure. I consider arrest 
after expiration superior to the more con 

mon custom of having the patient hold hi 
breath after deep inspiration, for by th 
latter method the intensity of his effort 
likely to cause sudden involuntary moy 
ment. Occasionally in deep exhalation th 
gall-bladder ascends under the ribs a: 

obscured by their shadows, and in si 
instances the later sets of roentgenogran 
can be made after inspiration. Tensen 

of the patient, which is largely responsibl 


for unintentional movements, 1S iessel 


ic. ‘a \ ery small stones in a normally funct « by placing him in an easy positi 
gall-bladder, illustrating the type of stone shadows 
1 table. He IS not permitted to support nh 
easily obscured by the slightest motion. 
head on his chin, stretch his arms upwa 
as of old the best diagnostic results will not unduly, or cross his legs, but is requir 


1 


be attained. It is well understood that pre- to lie with his cheek to the pill 
vention of movement is a prime considera- range his arms in a comfortabl 


p 
tion, for the slightest displacement of the his legs are supported by cushi 
gall-bladder during roentgenography may the weight of his feet does not Lis 
obliterate evidences of stones or papillomas toes Iigs. ra) and Q). Preliminary rehearsal \ 


Figs. s,6 and 7). In our laboratory such of the roentgenographic ritual aids vast 
movement has been minimized: (1) by em-_ in lessening his apprehensions and 


ploying a high milliamperage and a short him at ease. The technicians are famili 


Fic. 8. Position the patient commonly assumes when placed on the table. The feet 


in an uncomfortable position, making relaxation difficult. 


J 
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reevt and iegs. 


he patient’s cheek is on the pillow and the 


iax cCOMpiet during exposures. 


with the fact that the situation of the gall- and weight. 
bladder varies with the habitus; that it 1s 


likely 


It is imperative that proper 
penetration of the rays be secured by pro- 
) be high under the ribs in patients portioning the voltage of the rays to the 
of broad build and near the pelvis in slen 


thickness of the patient, and the setting 
venic persons. Therefore, correct should be equivalent to that which will 
centering of the roentgenographic field is exhibit details of bone structure, for other- 
seldom difficult. Incidentally, it may be wise the fine but significant inequalities of 
mentioned that the site of the shadow of density in the shadow of the gall-bladder 
the gall-bladder in the film is, conversely, will be lost (Figs. 10 and 11). A flat, Pot- 


an excellent index of the patient’s habitus 


der, ast 


ter-Bucky diaphragm increases the clarity 


e case as that shown in Figure 10, after 


| 
| 
\ cu ler the a t 
2 
4 
3 
. ystogra 1, 
pe j t N t St t are s a proper ex] s been n 
in Figure 11. 
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of the cholecystogram. As soon as the first 
set of roentgenograms is developed, it is 
inspected, so that in making the subse- 
quent sets the technician can correct er- 


rors of procedure. Intestinal gas, which is 
the most annoying obstacle to interpreta- 
tion, is combated by requiring the patient 
to take an enema of warm soap suds on the 
morning of the test, and this also cleanses 
the bowel of fecal material. If, despite the 
enema, the shadow of the gall-bladder is 
obscured by gas, the technician massages 
the abdomen to displace the gas or requires 
the patient to repeat the enema 
and 13) 


Figs. [2 


Since the advent of cholecystography 
more than 35, patients have been ex- 
amined at The Mayo Clinic after the dye 
had been administered orally. Diagnostic 
results, although excellent from the be 
ginning, have been brought much nearer 
to accuracy by scrupulous attention to the 
technical features which I have empha 
sized. Taking account of all errors, both 
positive and negative, the average of cor 
rect diagnoses is now running slightly 
above 90 per cent, which is virtually identi 
cal with the average reported by those who 
use the intravenous method of administra- 
tion of the dye. On the restricted basis of 
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positive diagnoses confirmed or negated by 
surgical removal and microscopic examina 
tion of the gall-bladder, the percentage of 


accuracy after oral administration was a 


bove 98. On adding to this list the cas 
which the gall-bladder was deemed 
ploration by the surgeon to be ni 
was not removed, the percentage 
tained positive diagnoses is reduced to 96. 
As I have strongly insisted in earlier pay 

the highest ratio of errors occurs in tl 
group in which the response to th 
normal, yet disease of the gall-bla 
found at operation; in this group al 
percentage of right diagnoses falls appr 
mately to 85. When a diseased gall-b! 
preserves the ability fully to re 
concentrate bile, and contains neit] 

nor growths, a normal shadow wit 

ing error 1n diagnosis 1s inevitable f1 
method at our present command. Such 
errors materially lower the general av 

of correct diagnoses. \I] percentag 
here were based on purely roentgen 
diagnoses, without consideration or know 
The right t 


edge of the clinical history. 
] 
i 


consider clinical as well as roentgen 
data in interpreting cholecystograms, a1 
to compute percentages in special cat 


ov lt 


} 
> 
bey 2. Gall-bladder area obscured by gas t Nic. 1 Same case as that show | 
color hour atter ar nema wh 1 nas 
nated the gas. A nonfunctioni vit 


\ XXV, N Accurate 
gories of cases, must freely be conceded, 
but in contrasting statistics from varied 
sources every modifying element must be 
taken into account. 

At the Clinic, in 1928, 25 
had been exami 


patients who 
ed after the compound had 
been given orally , and at 


as given 


were reéxamin¢ 

this reexamination the compound w 
intravenously; th ltetraiod 
employed and Graham's 


isomer, phe 
ophthalein, was 
technique was carried out precisely. In 
practically all instances the shadow of the 


gall-bladder had been absent or extremely 


faint when the oral procedure was em 
ployed, and in scarcely more than I per 
cent were normal shadows secured by the 
intravenous method, which 1s the usual 


ratio of reversals obtained tron a second 
examination in which the oral hnique 1s 
employed. The intravenous method was 
therefore discarded as a method of verifica- 
tion to be used as a routine doubtful 
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cases and is now reserved for patients who 
have highly irritable stomachs, or for whom 
the oral technique is deemed unsuitable be- 
cause of various unusual circumstances. 
Such persons are rare, and in the last calen- 
dar year the intravenous method was ap- 
plied only twelve times. 

The technique I have described has little 
claim to novelty but is presented in detail 
because it has proved to be thoroughly sat- 
isfactory. There is no intent to antagonize 
adherents of the intravenous method and 
no contention that other drugs and other 
ways of oral administration will not be 
equally efficient, but I am stressing the 
points that any oral routine should be con- 
sistent with the facts learned from experi- 
ence, applied with meticulous care, and 
its results compared only on comparable 
ground with those obtained by other proce- 
dures.” 

For discu 
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FIVE YEARS’ EXPERIENCE WITH ORAL 
CHOLECYSTOGRAPHY* 


By WILLIAM H. STEWART, 


NEW YORK CITY 


FTER five years of daily experience 

with cholecy stography and the use of 
every known method of administering the 
dye, we still believe that the oral method 1s 
the most satisfactory and reliable. If there 
are any advantages in the intravenous, the 
very real dangers of this method more than 
counterbalance them and it 1s not, in our 
opinion, a safe office procedure. The oral 
method is universally applicable and in our 
experience has been entirely reliable as 
checked by operative findings. As a matter 
of fact, however, any dissatisfaction with 
the Graham test, we believe, 1s due to 1m- 
proper technique and not to whether the 
dye is given orally or intravenously. This 
subject may seem timeworn to many but 
the average gall-bladder examination as it 
is performed today shows a lamentable lack 
of standardization and generally films of 
poor technical quality. In this paper we 
will attempt to stress the absolute necessity 
for certain details carrying 
oral test if a high percentage of operative 
confirmation is sought. 


out every 


There is little more that can be done in 
a Graham test where 
either Opaque or non Opaque are demon 
strated or an excellent gall bladder out 
line is obtained showing normal function 
Butin the test when wo shadow 
a faint shadow is visible, it is very 
to err. It is in these cases that most 
dissatisfaction with the oral test has arisen. 
The causes or sources of failure to obtain 


obvious gallst ynes 


see lg. 
or only 


eas) 


a shadow are numerous, the most common 
being due to faulty technique. Roent- 
genograms of diagnostic quality may vary 
widely in almost any branch of roentgen 
diagnosis and correct interpretations still 
be possible. In the Graham test, however, 
only the best quality of work can be tol- 
erated or pathology will surely be missed. 


It is everyone’s experience that if fifteen 


* Read at the Thir 


ty first Annual Me 


ting, American Roentgen 


M.D., and H. EARL ILLICK, M.D. 
films in a Graham test are compared that 


even though technically the films ark 
alike and all are of good quality, the in 
tensity of the gall-bladder shad 
vary When 
the same patient and 
under identical conditions, the gall-bladder 
shadow obtained 
from absence of shadow to a satisfactory 
outline. 
films for 


considerably. 
tions are made of 


two examina 


will occasionally var 
lor this reason, alone, 1 
comparative 
in successful tests. 


study Art sential 


What constitutes a satisfactor 
tographic examination? In 
ardized technique, 
plenty of them. Technical 
not be routine or left to tec ni lal 
out. The films must be personally 
by the roentgenologist as taken 
amination fitted to the individu 
The drug, pr 
from light and air, given fresh 
tient and with insistence 
avoided during the 
usual method. 


Drief, stand 


good 


sity arises. proper 
that a 

fasting pert 

The tetri yph 

ein is given in one dose in the av 

of 1s pounds, the contents of an 
containing 3.5 grams of the dye b 
oughly mixed with a glass of sarsaparill 


In making this mixture it ts well to u 


large 
parilla, and then to stir it thoro 
befor 
This should make a « 


glass about half filled with t 
etfervescence 1S complete, 
slowly added. 
cream colored mixture, 
able. 


the dye in known amount 


which 1s quite palat 
[tis absolutely necessary 
and 
must be controlled by the weight of the pa 
tient. The standard “take one bottle’ d 


age of the average commercial preparat 


is unfitted for the hundred pound w 
1 Stewart, W. H., and Illick, H. | 
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in the same quantity as the two hundred 


pound man. 
The objec tion Co the capsule 
that 


administration 1s tf the trag 


visible at times in the 1 


some. ¢ 
ments testinal 


tract. 


are 
hese can be removed by an enema 
at the sixteen hour examination. Such a 


procedure also clears the intestines of gas 


h hour complete disappearance 


thod of 


1 
sixteenth hour, concentration: 


after eating, 


of shadow. 


and is to be recommended as a routine pro- 
cedure. Patients must be asked if there was 
vomiting or diarrhea; neither is important 
in interpreting the results unless occurring 
soon after administration of the dye. The 
character of the vomitus, i. e., whether blue 
in color or not and also whether the dye is 


recognizable in the intestines on the films 
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Fic. 2. 


This is about our workable standard. Phere 
are variations within normal limits. The question 


is frequently asked how we recognize “‘faint sha- 
dow.” First one must establish a standard of 
density with his own technique. This is accom 
plished by prolonged study in normal cases. Per 
sistent lack of this proper density is recognized 
as “faint shadow.” 


are other factors. If the shadow of the gall- 
bladder is faint at the sixteen hour ex- 
amination, have the patient starve for 
three or four hours longer and then re- 
examine. Or if gas is present in the hepatic 
Hexure, have an enema given before addi- 
tional films are taken. Many times a shad- 
ow is revealed which previously had been 
completely missed behind the gas. Gas in 
the stomach or duodenum may be removed 
by having the patient swallow a few sips 
of water and take a few deep breaths. All 
films must be of good quality with excel- 
lent soft tissue detail; right kidney and 
liver border must be sharply outlined. 
Clear detail of the bony structure of the 
vertebral bodies and ribs should be dis 
cernible. The edge of the psoas muscle 
should be prominent. 

One of the fundamental details is the 
absolute necessity of educating the patient 
to suspend respiration while the films are 
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being exposed. Just telling the patient to 
“hold the breath” too often results in films 
on which there is obvious blurring from 
movement. The technician must take time 
to explain at length that complete relaxa 
tion is essential, the nose and mouth must 
be held shut, breathing stopped, 
movement inside must be suspended. It 
easily possible to hold the breath com 
pletely and yet contract the abdominal 
muscles thus producing movement 
viscera. Any blurring of soft tissue detail 
from breathing while the exposur 
made should result in discarding the nega 
tive. Fuzziness and lack of detail is always 
present on such films. Time and again faint 
shadows of gallstones are plainly seen on 
two or three films out of a series of 
fifteen, lack of absolute immobility bein 
the cause of the failures. 
All examinations must 
border before the roentgenologist r ports 


show the liver 


“no shadow.” The region of the spine 
should always be closely examined for a 
gall-bladder shadow as the angle at which 


Kic. 3. Faint shadow without ev 
igure as standard. Roentg 
chronic cholecystitis confirmed at operat ( 


in Table 1). 
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the patient was taken might not have been 


COTrect. lt 1S startling how intense a gall- 


bladder shadow may be and yet be com- 


pletely hidden by the spine. Especially is 
this true in the asthenic type of patients 
where the gall-bladder 1s often in the angle 
between the lumbar vertebrae and the pel- 
vis. 

The routine procedure should be to re- 
peat the examination in every wo shadow 
case even though the roentgenograms seem 
satisfactory the first time. Then, perhaps, 
to his surprise the investigator will find 
that he has obtained an excellent shadow 
the second time when none could be seen 


on the first attempt due to some fault 1n the 
technique. 

dow should 
include a statement that stones are usually 


Incidentally, reports of vo sha 


present with such findings (about 65 


per 
4 ) 

cent of such cases). Busy surgeons and 
clinicians may hastily read a roentgen re 
port consisting of wo shadow findings and 
fail to understand that stones can be pres 
ent under circumstances. 


such \t least 
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they may inform you that stones were 
found at operation and that you did not re- 
port them present. 

The finding of faint shadow has been dif- 
ficult to interpret and has been a disputed 
topic of discussion ever since the advent 
of cholecystography. Any interpretation 
must be based on entire confidence in the 
technical factors of the examination, com- 
bined with experience obtained from care- 
ful checking of the roentgen report with 
the operative findings in a series of cases. 
If the clinical findings are not decisive and 
there is any question about the findings of 
faint shadow, a re-examination is absolutely 
indicated. The range of normal variation 
of intensity of the shadow is so great that 
one must recognize faint shadow by stand- 
ardization and long experience with nor- 
mal cases We often venture a 
positive diagnosis of pathological involve- 
ment when the shadow is persistently faint 


see 


during two separate examinations (see Fig. 


3) and this faintness of shadow is accom- 


ce of stone. See 
Roentgen diagnosis was 
chronic cholecystitis with stones; confirmed at 


operation (Case 49 in Table1). 


Faint shadow with eviden 
Kigure I 


as standard. 
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Fic. 6. Demonstrating the normal shadow in 12 consecutive cases by 


Fic. 7. As the gall-bladder empties after the meal the shadow of the stone is uncovered. It 
in the film taken sixteen hours after the dye. 
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panied by other supporting roentgenolo- 
gical signs such as poor concentration, slug- 
gish emptying or stones (see Figs. 4 and 5). 
It is of no significance to find a faint shadow 
on one or two films of a series when others 
demonstrate a satisfactory shadow. About 
60 per cent of our cases of faint shadow are 
combined with non-opaque stones which 
cast shadows too indefinite to be 
nized. 

Slight, barely perceptible jaundice; ex- 
trinsic obstruction of the cystic duct; duo- 


recog- 


denal ulcer; fever from some other cause 
than cholecystitis; obesity; pregnancy; 
cancer of the stomach: some cases of vom- 
iting and diarrhea; hepatic pathology when 
the gall-bladder is uninvolved; severe pan- 
creatic disease; advanced renal lesions and 
especially faulty technique, as well as many 


other causes may account for a faint sha 


rat twelve hours. Calcified stone 
44. 
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dow. Nothing will aid more in the correct 
interpretation of such findings than re- 
peating the test. 

In an effort to learn how reliable the oral 
Graham test was in the normal, 12 consecu- 
tive cases were examined (see Fig. 6) con- 
sisting of internes, hospital workers and 
volunteers. Nine gave a normal shadow 
immediately; 3 required a second examina- 
tion to demonstrate a satisfactory shadow, 
the first being faint or not visible at all. 
The reason for not obtaining a shadow on 
the first examination is questionable but 
probably due to some fault in technique or 
lack of complete cooperation by the pa- 
tient. 

Not wishing to leave any method un- 
tried, the intravenous route was attempted 


in some of the hospital cases where two oral 
examinations had already resulted in no 


Fic. 9. Gall-bladder after lunch contracts away from 


the stone. At operation stone was found in right 
kidney confirming the roentgen 


lithiasis 


report of nephro- 
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shadow findings. We never obtained a sha- 
dow where none had resulted with the oral 
method. In several cases decided reactions 
followed the intravenous administration. 
The injections were given by a skilled house 
resident unusually well qualified for intra- 
venous medication. 

The chief modification of the Graham 
test which we have been using lately is the 
more extensive study of the cases after the 
emptying meal. As the test was originally 
performed, only one examination was made 
about an hour after eating. Many times 
the gall-bladder had completely emptied 
when the patient returned and this examin- 
ation was considered incomplete. More- 
over, it was found that when the gall-blad- 
der was half contracted, shadows of choles- 
terin stones were best demonstrated within 
the gall-bladder and distinguishable from 
extraneous shadows such as gas (see Fig. 7) 
The study of the gall-bladder during emp- 
tying is often of great value in the differen- 
tiation between cholelithiasis and nephro- 
lithiasis (see Figs. 8 and 9). So we began 
making examinations of these patients m- 
mediately after eating and later as indicated 
by the rate of emptying of the gall-bladder. 
We also believe that the rate of emptying 
might vary sufficiently to be of patholo- 
gical significance. The chief value of this 
modified method of examination has re- 
sulted in being able to positively rule out the 
presence of gallstones when a contracted gall- 
bladder shadow is obtained. To be able 
to rule out calculi is of interest to the sur- 
geon, and to demonstrate the degree of con- 
tractility of the walls is of interest to the 
internist. It adds considerable information 
to the report of the normal cholecystogra- 
phic examination. Frequent observation 
of the gall-bladder during emptying also 
enabled us in many cases to study the out- 
line of the common and cystic ducts 
Figs. 10 and 11) 

We are opposed to the routine, simul- 
taneous barium and cholecystographic ex- 
aminations since the barium-filled organs 
often overlie the gall-bladder and interfere 
with its visualization. 


sce 
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Earl Illick May, 1931 
Other investigators stress the impor- 


tance of roentgenoscopy as a practical aid 
in the detection of imperfect emptying. We 
have made numerous attempts without 
success to visualize contractions of the 
gall-bladder although we have been able at 
times to detect localized tenderness over 
the gall-bladder by palpation under the 
screen. Fixation of the gall-bladder with 
adhesions is difficult to recognize roent 
genoscopically unless the patient is favora 
ble. In our experience roentgenoscopy only 
corroborates the roentgenogra} yhic findings. 
It is interesting to note that in our series 
of no shadow cases during the last two years 
30 were operated on and the diagn 
confirmed in all but one. This cas 
17) had two examinations by the oral 
method and both resulted in no shadow. 
At operation the gall-bladder was reported 
as flaccid and normal; a scar of a duodenal 
ulcer was found which we do not bi lieve 
influenced the findings. The gall-| 


SIS Was 


No. 


idder 


ic. 1 Demonstrating the value of st 
gall!-bladder during emptying 


not always the same, the ducts are well shown. 
was not removed and there was question 
whether it was diseased. One case (No. 1f 
the surgeon reported as a large, distended 
gall-bladder with no stones and no adhe- 
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sions; it was not removed but we are 37) the gall-bladder shadow was faint at 


reporting the case as positive. twelve and sixteen hours but seemed nor- 
In our series of faint shadow, 20 were mal after the patient had eaten. It was re- 


operated on, confirming the roentgen diag- ported as negative. Appendectomy was 
done. The gall-bladder was apparently 
normal and was not removed. 

In studying the microscopical findings of 
these cases, particularly with reference to 
the condition of the mucous membrane, we 
note that the changes are much more fre- 
quently found in the outer layers than in 
the mucous membrane so that the function 
of contractility would be interfered with 
more than that of concentration. This is 
one of the main reasons why we began a 
more extensive study of the contraction of 
the gall-bladder after eating. 

The series shown in Table 1 conclusively 
demonstrates the serious pathological le- 
sions that are a cause of faintness of shadow 
and which are practically the same as result 
in no shadow. Distinction on any patho- 


logical basis between the two groups is dif- 
ficult and should stimulate the roentgenol- 
Ducts lut npt ‘the Ogist to more careful interpretation of the 
cholecystographic findings. In conclusion, 
let us say that the true value of cholecysto- 


cases faintness of graphy is not alone the recognition of 
shadow was combined with other roentgen 


nosis. In many oft these 


stones but the ability to interpret pathol- 


nndings such as stones, poor concentra Og) correctl\ based on faint and no shad- 
tion or sluggish emptying. In one case (No. — ow findings. 
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rIVE AND PATHOLOGI( NDINGS IN A SERIES O1 
NO l CAS 
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No it 
» 1 O stone; en Cancer of gall-bladder; large polyhedral 
2 Ni | rwith epithelial cells; n ini; many nuclei ex- 
t hibit mitos 
C.O Ora Dist Congestion and edema of wall: fibrous hy- 
2 N few R ck perplasia in subserous; mucous membrane 
F st thin and atrophic. Several small hemorr- 
hagic areas; a ivers of wall infiltrated 
with inflammatory cells 
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DISCI SION ON PAPERS OF DRS. W AND or I¢ ¢.c. Of normal iit solution into the in- 
re 
FIROR: KIRKLIN;: AND STI volved area. 


D ILLICK We have had one accident that may be worth 


1) G. W. Ho Boston. | f th r ounting. \n inexperience | interne found it 
ang! from whicl ho ( dificult to enter a vein at tl elbow and at- 
tempted to inject t nto one of the small 


the relative value of the tw th veins in the wrist. A backflow occurred which 
th ae a problems wh« have produced a small slough and also involved the 
a oe radial nerve causing an anesthesia in its dis- 


+ +, tribution area. Tl ondition lasted for many 


[ have recet happened on a point in tech- 
This meth €f Graham’s ha nique which may may not be new to you. In 
, oh now lit ha both large patients whi rall-bladders lie high up 
ibe shat as thad which at inder the liver and often near a gas-filled hep- 
atic flexure, a film made with the patient lying 
Certa nly the: at ng tl meth- on his back tends to t v the organ out where 
t alized than in the 
la r position. This position 
out so that 
mall stones are 1 easily visualized. Al- 
WE FATS at if though the films are not so pretty I have been 
ted. must able on several occasions to demonstrate small 
aa ' Dr. Water ted t to! n this way when they ld not be seen 
out. work saticfact na inthe films made in the prone position. 


hospital where t | tiol t rt I would like to ask Dr. Kirklin how he han- 


the patient wl nauseated that he can- 
| oa t fort oft itient not eat a large mea r for that n itter any tood 


| ad witl ’ thod at all betore taking t ve by mouth. Such 
tt thet | tients patients are frequent een in hospital prac- 
get nauseated a a a tice and it is n n that they are likely 
wl rmet to have a severe reaction if the dye is given 
he will bea 
t what symp- 

want t f 1) tol his patients ive 4 gm. of iodeikon 
pal part t by m ctu Son f them must 


OF ¢ ! a Dr. \\ ( H ind, Ohio. | 
part i ! int d oa am very much int t n the results of Dr. 
bla Kirklin and Dr. Stewart in u r oral adminis- 
ration of th ay \) nal \ chec ked the 

 non-t th an intravenous injec- 


| n, but now we ha arded the intraven- 
\\ inject k our cases of 
dit Ay ng with another oral administration, 


ie i a a l IST tn and nnd our re i itisfactoryv as with in- 


whether the newer di ld tat | would like to know from Dr. Kirklin what 
ng to the veil this large mea ts of that he gives pa- 
f rse \ tat en it tients. I think that is a very important thing. 
g it of a :% and lu In the early day 1 to follow the direc- 
| hs in tl tt t given on tl ttles of dye. I think they 
eakag L¢ a vere react proved very unsatisfactory. One must not only 

be prevent mn g develop a technique which he thinks 1s accurate 


| 
| 
| 
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but he must also g1\ e definite directions to the 
patient as to food. It makes a great difference 
in the results. 

Dr. D. R. Bowen, Philadelphia. Just one 
point. Like Dr.Stewart,I have been meticulous 
ly careful with the dye. I think some others 
here must have noticed the method used by Carl 
Sandstrém of Akerlund’s Clinic, and | wonder 
how careful we need to be. You remember 
he had a pint bottle of the powder which was 
distinctly efHorescent and light in color. He 
takes out a spoonful with no pretense to accu 
racy and puts it inaglass of carbonated water 
and gives it to the patient. I have not seen 
better gall-bladder shadows anywhere. 

Dr. E. P. PenperGrass, Philadelphia. | 
would like to ask a few questions also. It has 
been our experience that with grape juice, in a 
few patients pylorospasm develops and you do 
not get a free emptying of the dye from the 
stomach when using the oral method. I would 
like to ask Dr. Kirklin if he has had any expe 
rience with that. 

I think an important practical matter in the 
use of carbonated water is that when you put 
the dye in the carbonated water, it causes a 
tremendous foam, and unless you instruct the 
patients to take all of the foam and carbonated 
water, they fail to get about half of the dye. 


Dr. Kirklin uses it, in fact we have utilized h 
method, using it in water though, because the 
carbonated water always overfloods the glass. 
Another point that I would like to ask Dr 
Waters. Several vears ago Dr. Christie re- 
ported on the absence of gall-bladder shadow 
associated with duodenal ulcer when utilizing 
the oral method. I would like to ask Dr. 
Waters if thatoccurs in the intravenous method. 
Transposition of the viscera occurs. Last 
year we had two patients in which a dia 
of patholog 


the ordinary 10X12 film the gall-bladdet 


hy 


cal gall-bladder was made, and in 


which was on the other side, was not included 
in the examination. Since that time we have 
been using at least one 14X17 film in the rou- 
tine examination. 

I hoped that in this symposium we would 
have more information given on th | 


bladders that are faintly visible. That is the 


group in which we need help. I must say that | 
do not know how to interpret faint 


gall-bladders, and I would like to have Dr. 


Stewart tell us a little bit more about that. 


y visible 


Dr. H. K. Pancoasrt, Philadelph a. Per 


experience is often valuable. Having tak he 

dye a few times I can say that grape ju a 

very poor medium. It is apt to give a1 
pyloric spasm. One must be caref 

ing it in charged water, because of 

mixture that may result if the ga 

eliminated. If itis not, you may have it th 
mixture with a spoon as you cannot ] 

of the glass. It is more like taking a1 an | 
soda. If you are going to take it i1 arged 
water, you had better get most of t t of 


the water before you put the 
taken in plain water and I think 
as good a way to take it as any. 
Dr. L. R. Sante, St. Louis, Mo. Iv | lik 
to ask two questions: first, hav 
had any experience with cholecystogray 
children, and second: does advan | 
contraindicate the use of the drug? 
Dr. P. McNamee, Cleveland, O 
would like to add some observat 
been using the intravenous met | 
cases that have no shadow 
operated on we have found that 


cent had stones, whethet 


1 
strate them by x-ray or not. 
Ot §25 cases examin 
} } 
method, we have been operat 
these, there was no shadow. 
was not cen: tone 


operation, st were p 
case lheret ga 
visualized by the intr | 
found that stones are | 
the cases. 
1) Wa 
you aS | ado Wh 
meeting vou learn how 
doing some one thing, or how 
work is than some one’s else. I t Dr. kK 


lin and Dr. Stewart have clear] 


what can be accomplish: 


} 


of cholecystography wh 
painstaking manner, but 1 
my technique no doubt was px 

I came in contact with wet 

reason I adopted the intraven 

so far has proved more satisfact 

I must be honest, however, and 
obtained the technical results that kK 
it 1s problematic whether I would 
the intravenous method. IT an 


capped today in not being able t 


| 

| 
We have been using the dve very much a | 
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movie film which contains not only my tech-  gall-bladder on account of involvement of the 
nique but also my cholecystogram cystic duct by dense adhesions as shown at 
Answering Dr. Martin’s question, we have operation. 
used the isomeric salt ent rely. which is fat le As to Dr. McNamee’s question about blank 
irritating to the t ies than 1odeik shadows, there is very little that I can add be- 
Endophlebitis is apparently due t lin cause I think I know now what constitutes a 
flammation of the intima of the bl vessel, normal first, second, third or fourth degree con- 
which becom and edematou ith centration of dye [here is just one thing I 
wall mediate heco: tuck t ther by want to say in closing and that is if you are not 
the fibrin exudate and the approximat fthe able to reproduce the same excellent results of 
walls by pressure after the withdra f the Stewart and Kirklin, I cannot help but feel that 
needle. he harder and longer vo pre the intravenous method automatically becomes 
rawal of th the the method of cho 
weater the Vikelihood of She ohi. Dr. Kirkwin (closing). I am very thankful 
h _ Fe muct bes mbered that after all th for the kind and generous discussion of my 
1 been injected. co or 60c.c. of salt solu- paper. In answer to Dr. Hill’s question I will 
tion is allowed t n into the veit that it ay that in the Clinic I have been using the fol- 
has displaced the dve and od. is ne owing technique for over two years: 
of tion. Kach patient receives 4 grams of Mallin- 
in tha seatment af ve krodt’s sodium tetraiodophenolphthalein dis- 
aT olved in one ounce of distilled water. It is im- 
portant that the aqueous solution of this drug 
th be not more than twenty-four hours old, there- 
enone wl 2 withdrawn and valls fore the individual doses should be prepared 
t me by the hand eld. each day. The following instructions are given 


adherent and fib t not 1. At 6 P.M. eat pper ¢ f ial amount, but 
hat pat ft avoid eggs, cream, butter and other fats. 
lophlebit terans Vv til re 2. At 7 P.M., or immediately after supper, 
ive b t - contents of this bottle (the dye) 
ng into a glass full of grape juice. Stir well and 


glad t t f inj a ,. At 7 A.M. on the mornin of the test take 
h as t dial, w ! t uy i rectal injection of warm soap suds until water 


t] of 5. Do not eat breakfast; you may drink 
| t Vat black ott t 

| am convinced that better results are ob- 

t 1 with a f vening meal than with a 


oht meal, and a that the best shadows re- 


when the dye is taken shortly after supper 


Cholecystograms are made at fourteen and 
xteen hour periods, and again at twenty hours, 
after the patient has taken a glass of half milk 
of at | t terans f \ tsuse. and half cream with his lunch. A Potter- 
a t 1 om] bably all gall-bladder 

ipon th tral reaction of t ition. work, with a standard exposure of one-half to 
verll ndergt t have one second, with a 26-inch target film distance, 
varying the kilovolta according to the thick- 

aliz: ! t gall-bladder lena ness of the patient. It is very ential to keep 
ulcer, except in two patients who ha lenal the exposure time as short as possible in order 


minate th test movement of the pa- 


7 


| 
| 
the pH 
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tient, otherwise gallstone shadows may be com- 
pletely blotted out. 

Many errors will result unless extreme care is 
exercised from the time the dye with instruc- 
tions as to its use is given to the patient until 
the last set of films is exposed. 

The instructions accompanying several cho- 
lecystographic preparations on the market state 
that the patient should eat a light evening meal 
and take the dye from one to three hours later. 
Krom my own experience in administering the 
dye in practically all conceivable ways in rela 
tion to meals of different types, I am convinced 
that the best results will be obtained with the 
above technique. 

In reply to Dr. Martin’s question regarding 
reactions encountered, I will say that we do not 
see any serious reactions. We keep a very care 
ful record of reactions and, with the exception 
of a moderate laxative effect from the dye which 
every patient has, less than 2 per cent complain 
of any unpleasant reactions. Very few of them 
vomit, and unless the patients vomit within 
fifteen minutes from the time of taking the dye 
I do not think that it affects the test. 

I have examined many children from six 
years up without any unpleasant results. They 
receive not more than one-half the normal dose. 
I have also examined many pregnant women 
and feel that pregnancy is not a contraindica- 
tion to the test. 

I wish to emphasize Dr. Stewart’s statement 
that a satisfactory cholecystogram should show 
the liver and kidney shadow, but one will also 
observe gall-bladder movement on many chole 
cystograms in which there is no indication of 
movement of the liver or kidney shadow. It i 
possible to have enough gall-bladder move 
ment in a cholecystogram of this type to ob 
literate small stone or papilloma shadows. | 
have many such cases in my collection. It 
my opinion that this movement of the gall 
bladder shadow is produced either by the pa 
tient’s tension in attempting to cooperate or by 
the peristalsis in contiguous segments of the 
bowel. 

[ formerly re-examined all cases with a non- 
functioning result at the first examination. 
Two years ago I also requested a re-examina 
tion in every case giving a non-functioning re 
sult in the oral test. In the re-examination the 
dye was administered intravenously. The re- 
sults obtained in over 300 such cases convinced 
me that the oral method, if carefully done, is 
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as reliable as the intravenous and 
time I do ‘not re-examine patients 


cholecystograms are of unsatisfactory 


due to movement or gas in the bowel. 


functioning case in which I am not abl 


any of the dye in the bowel I quest 
tient to make sure that he took th 
there is any doubt such patients sl 

examined. 

Our experience with grape juice 
different from that mentioned by D1 
grass and Ir. Pancoast, tor we | 
little complaint from the patient 
grape juice. In fact, we have | 
plaints with our present tech: 
any other previously used. 

Dr. Srewarrt (closing). We at 
agree with Dr. Kirklin that th 
does vary in its function. All int 
vary in their activitv. We have 1 
this is one of the reasons why at ti! 
ings are different at different exar 
the same case. Edema of thi 
prevent the opaque bile from ent 
bladder on one examination, wh 
later it may have subsided suffi 
the bile to enter. 

Many patients cannot take gray 
substituted sarsaparilla. 
allowed to completely effer 

Dr. Pendergrass asks | 
“faintness of shadow.”’ As w 
our paper this can only be acq 
experience with the density of t 
normal cases for comparison. Th 


variations within normal limits wh 


allow for, these borderline cases at 

cult, and often require more thar 

amination before decision can be 
We have not had a case of et 


lowing the intravenous admin 
dye, but we are frank in saving tl 
use that method, except on rar 

The slide we are showing cov 
ment we made tn our paper that 12 
normal cases gave us by the oral 
bladder shadow in all. 

We believe that compre ion W 


bag is superior to that obt: 


band. The patient seems to 
open the ribs and bring the up} 
surface more perfectly in contact w 
per surface of the Potter-Bucky 
when his back is pushed in bya compr 


t 

4 

| 
} 


We also bel eve that the airin the bag proves 
the quality of the film 

As stated 1n out paper, we Nave f t an 
advantage to st the gall-blad tre 


at perio pt 
ng whi in exXal itt 
the va bla ler Dt W || OV 1 
help ike a 

\fter an ext vestigat rt 
opini that 
givel I nha \ tl 
be \ Nn t 
le 


mo! lat i 1 few not 
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gen I n t 
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U Nol at 

the ev t t long ex 
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after the evening meal, which would be about 9 
The reason for th ; not that we expect 
less reaction, but because we desire to make our 
urs after the dye has 
Thi done at g A.M. in private 
1e evening meal is 


P.M. 


nrst observ ation twe lve he 
been given. 


WOrkK. In hospital Ervice 


ually given about 5 p.m. The dye is given at 
p.M. This allows th 
at 8 A.M. the follow ng mornin 
We have tried Dr. Kirklin’ a of giving the 
lye directly after the meal, and failed to see any 
umber of re- 
In fact we believe it the condition of 
of giving the 
vomiting and 
diarrhea. The disadvantage is that if the dye is 
given directly after the evenit 


+ 


hour examination 


appreciable difference in thi 
action 
tne patient and not the meth¢ 


lye that is responsible for th 


meal it will 
P.M. Eight 
ing is naturally fifteen 
hours after the dye, and not twelve hours as it 
hould be. ‘7 he Importance of the twelve hour 
bservation is to ascertain the amount of dis- 
tention of the gall-bladder, and to have a stand- 
ard shadow to compare with the one obtained 
at the sixteen hour, to ascertain the function of 
concentration. If we wait until fifteen hours 


sually be given at about § or 


M. the following n 


after the dye is given for the first examination, 
we have passed the period of ful tention and 


ng ont concentration. The gall- 


are border 


Diaadder conciud I ntration in from S1X- 


en to venteel It tn lye. The bile 
mains fully t til discharged 
into the duodenum at the impulse of digestion. 


| 

| 

| 
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TUBERCULOUS ATEI 
OF THE LUNG | ; 
ITS ROENTGENOLOGIC SIGNIFICANCE* 


By KARL KORNBLUM, M.D., 


PHILADELPHIA, 


Spee has said, ““lo know syphilis, is 
to know medicine.”” A modern para- 
phrase for the roentgenologist might be, 


“To know pulmonary tuberculosis, 


1S to 
know the roentgenology of the chest.” 
There are few diseases of the chest whose 
manifestations are so protean. Thus, for 


roentgenologists, it becomes a good work 
ing rule to consider every pulmonary le 
sion tuberculous until it is proved not to be. 
The following cases illustrate a type of le 
sion which is often not recognized as tuber 
culous. 


Case 1 (Fig. 1) is the chest of a white female, 
aged fifty-nine. Her chief complaint at the 
time of admission to the University Hospital 
was dyspnea, hoarseness, spells of weakness 
and a productive cough. She would expector 
ate a half cupful of yellow material in twenty 
hour hours. There 
loss of weight. 


was 


no dysphagia 


and nm 


Fic. 1. Case1. Lesion in right ap 
* From the Department of Roentgenology and the Secti 


vania, Philadelphia. Read at the Thirty-first ) owe Me 


JECTATIC CIRRHOSIS 


? RICHARD T. 


PENNSYLVANIA 


ELLISON, M.D. 


The cough was of 


about fifteet 


tion, during which time it had g¢ 
come worse. \ year ago she con It la 
sician who referred her to a roent 
an exami ination of the chest. Th 
examination was, ““A onant t 
bly an endothelioma, in the aps t t 
lung connected with the media \ 
result of this diagnosis, deep roentgen t 1) | 
was instituted, two seri 
the following vear. 

While under treatment she rat itt | 
of septic temperature ranging 
These attacks were accompanied 
severe pain in the right shoulder. W 
pectoration of a good deal of pu 
ture would subside and the sul 
toms temporarily improve. Th 
time any evidence of anemia or ca 
was noted, however, a prog: 

\t the end of the vear 1t wa 
the tumor hi id ad imini hed cht 


nical man ‘ 
] 
likely neopla 


inhammatory lesion. | 


1 
because of the cli 
to be re garde la 


probably an 


son the patient was referred totheB 
Clinic of the University Hospital f 
\ roentgenogram (Iig. 1) ma 


sion, 
the 


re, 


which presented the same ap} 

initial roentgenogram mad 
vorted as “a mediast 


The bronchi 


was re] 
apical tumor.” 


tion revealed profuse purul nt tra 
chitis and compression sten of 
main stem bronchus. Several sputu 
tions were negative for tubercle ba : hi 
Wassermann was negative. The 
nosis was, “a primary tumor, benig g 
nant, of the mediastinum, po 
ma.” A surgical consultation was had with tl 
recommendation that an attempt be made t 
remove the tumor. It was thought a) 
however, that two or three | 
drainages be done before resorting to su! 
intervention. 

n for Dise: rosea > Chest, Hospital of the I 

merican Roentge fo Society, W Baden, I S ¢ 
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ipiodol instillation of the affected area gave 
} 


no further information. The bronchoscopi 
drainages did not alter the appearance of the 
lesion or the condition of the patient. From the 
roentgenologic appearance it was subsequently 
suggested that the lesion might po bly be a 
tuberculous mediastinitis inasmuch as the tra 


chea was DeiIng drawn toward the attected side, 


as is so frequent in this condition. 

The patient finally came to operation. The 
involved area was approached through a pos- 
terior 1! on. A nite firm ma found 
n the ay f the | g. Th lid area lvec 
the | lf ar ot arise fror dia 
t ! | the ot th ma i l ab 
ce was four contain mall] 
1 nt ot p \I O} xamina t the 
t I Ove if ratio? vea be 

1 tub 

Du g th \ tl O} i pa 
tient’ ti na m h the as be 
rore ha ) O! le tent 

A h ha pening time 
he liberati \ roentg nina 
ti i t thre t ift operat 1iowed 
prac © chang the appeara f th 

( if t UC nt 
gene ippeara now n | i} 
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rhage. Seven such hemorrhages followed the 
first. None of these were severe enough to pre- 
vent him from working until Feb. 22, 1929, 
when at work he had quite a profuse hemor- 
rhage which caused him to lose consciousness 
temporarily. This attack brought him to the 
Hospital. 

His past medical and family history were ir- 
relevant. The essential physical findings on ad- 
mission were a slight shift of the trachea to the 
right, a questionable tracheal tug, and a hoarse 
voice. Chest emphysematous, expansion slight- 
ly diminished on the right, questionable 
slight dullness and granular breathing over 
both apices posteriorly with possible slight re- 
striction in the motion of the right diaphragm. 
here was a widened aortic arch and slight gen- 
eralized adenopathy. 

The diagnostic impression on admission was: 
\ortitis, possibly with aneurysm, both luetic in 
origin; coronary sclerosis, with angina pectoris 
or at least with anginoid attacks; generalized 
arteriosclerosis; apical fibrosis(?), probably tu- 
berculous. 

\]l laboratory studies were negative with the 
exception of the blood Wassermann which was 
trongly positive. Five sputum examinations 
were negative for tubercle bacilli. 


\ roentgen examination of the chest igs. 2 


Case I 


| if ral view, showing lesion in 


| 
| 
| 
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prior to his return he had complains 
ache. 
The physical examination was 


roentgen examination of the chest 
cal with the previous examination 
Wassermann was again strongly po 
About five days after admission 
became apathetic,mentally confus 
tinent of urine. His temperatur 
subnormal to 101° F. There was ni 
sis. The blood urea nitrogen wa 
vated. A lumbar puncture was d 
amination of the spinal fluid sugg 
ingitis which was thought to be of 
The spinal fluid Wassermann wa 


Antiluetic treatment was instit 


Fic. 4. Case mt. Atelectatic and cirrhotic lesion ™eningitic manifestations, how 
involving entire right upper lobe—March, 1929. progressively worse. During thi 
was no change in the physical sign 
and 3) the day following admission was repor- © the morning of April 25 the pat 
ted: “Probable resolving pneumonia right mid- Out warning, had a sudden ar 
die and lower lobes.” monary hemorrhage and d 
A second roentgen examination a week late: \t autopsy, performed by Dr. D 
showed no change in the appearance of the ™&n, the essential findings we 
chest. The following diagnostic possibilities syphilic aortits, chronic fibroid: ar 
were considered: (1) atelectasis right middle tuberculosis of the right middle | 
lobe due to a bronchial carcinoma; (2) pulmon minal hemorrhage, healed ap 
arv lues. and healed childhood tubercul 
The patient had several small hemorrhages Showed an acute tubercul 
while under observation. An examination of ary tubercles were found in tl 


the larynx was negative. A bronchoscopic ex 
amination was reported as follows: ‘The chief 
source of bleeding seems to be from the right 
lower lobe but the granulations higher up the 
bronchial tree could account for a considerable 
amount of hemorrhage.”” The bronchoscopic 
diagnosis was: “Bronchial compression. Chron 
ic tracheobronchitis. Atelectasis. 

On March tg the patient asked permission 
to leave the Hospital for a day to attend to 


” 


some business. His request was granted. At 
this time he was entirely symptom-free. His 
temperature during admission was around 9g 
F., occasionally going to 100° with a pulse rate 
of 70 to 108. The clinical diagnosis at this time 
was “generalized bronchiectasis, perhaps luetic 
in etiology.” 

The patient did not return until almost a 
month later. At this time he felt much better 
than on his previous admission. He had had jg. ¢. Case m1. Condition of chest at ¢ 
no recurrence of his hemoptysis, his cough, and tion in January, 1g28.  Extens 
expectoration were much less. He had had two infiltration, right upper lobe 


night sweats while at home and fo 


the same as during the previous adn 
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kidneys, prostate, adrenals and abdominal 
lymph nodes. 
| 
[These two cases present examples of tu 


Such le- 


sions when encountered alone as in these 


berculous atelectatic cirrhosis. 
patients are dith« ult to recognize as tuber- 
culous either clinically or roentgenologi 
cally. Yet every roentgenologist who has 
had the opportunity to follow tub ‘rculous 
patients by repeated roentgen examina- 


tions has undoubtedl|s seen the develop 


ment of such lesions. To illustrate the vari 
ous roentgenologic changes occurring in the 
lungs the development of tuberculous 
atelectati cirrho 1S the following CW cases 
are presented. 

( 1 roentg im of 
the chest of a w femal g t nve 
made March, 192 ) lhe lesior t pex of 
the ont | o na iny oF tne nara stic 
of t t t pat At the 
time Il Xa n th pat nay 
ng re] h but th 
her It] 1 n bett tany 
time obpsery Va 
first al 2 with t I 
1 gra t months betor« ! 
test pt I ( tum, 
rev ey n na \ it 
at h tat t gay 
h i |: b 
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Large tumor mass, right upper 


chest. Examination in January, 1927. 


noted, there is an extensive active tuberculous 


lesion involving nearly the entire right upper 


lobe. The sputum was positive for tubercle 
bacilli. Under a regimen of strict bed rest she 


rapidly improved so that in August, 


Cave th 


1928, a 
seen in 
Here we note in addition to cavita- 


tion a considerable 


roentgenogram appearance 
igure 6. 
luction in size of the right 
of contraction due to 
involved area. During 
gained in 
1 so that she was on 
three hours exercise daily. A roentgen study in 
a further reduction in 


lobe and di 


ipper lobe, the resul 
narked fibrosis of the 
the next 


five months the patient 


trength and general healt 


January, 1929, shows 
size of the right upper minution in 
Two months later 
we note the appearance shown in Figure 4, ; 


a 


Size of the Cavity present. 
densely cirrhotic and atelectatic tuberculous 
lesion involving the entire right upper lobe. 


Case tv. The next patient was a white male, 


aged tortv-five, a roent: 


of whose 
chest, made in January, 1927, is shown in Fig- 


renogram 


ure 7. There is an extensive lesion in the right 
upper half of the chest which has much the ap- 
pearance of a large mediastinal or lung tumor 
The onset of this 
patient’s illness was six years before, in August, 


1g21, when he complained of a cough, weak- 


or possibly an aneurysm. 


ness and loss of weight. He first came under ob- 
servation in July, 1922. At this time he had, 
as revealed by the 


roentgenogram 


Fig. 8), a 


fibrocaseous ulcerative cavitary lesion in the 
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of 1923 and all of 1924 he slowly impro\ 

til his temperature had become normal 

had gained considerable weight. A r 
gram, made at this time (Fig. g) sh 

right upper lobe a very large cavity 

by dense fibrosis and pleural thickening. | 
tween the latter part of 1g24 an 

ning of 1926 he was afebrile except 


exacerbations in W hic h the te mperat 


( 


high as 1o1° F. A roentgen exan 
10) was made in November, | 


progressive healing of the right uy 

sion. The cavity was reduce 

fibrosis was more extensive. | he fixat ! I t 
lesion to the lateral chest wall ca 

tion of the mediastinum and _ heart 


The lesion in the left upper lobe had 


gone considerable healing. During 


Kic. 8. Case 1v. Condition of chest at the tim 1ge » the patient gradually rega 
patient was first seen in July, 1922, showing ex- 4nd In January, 1927, he was d 


tensive tuberculous infiltration with cavitation, sume his occupation as an engraver 


right upper lobe and lesser infiltration, left genogram made at this time (I 


that the lesion had resolved itself 


i 


lobe. 
tic atelectatic mass with a 

right upper lobe and to a less extent a similar maining. 
involvement without cavitation in the left up 
per lobe. During the following year the lesion 


The trachea and medi: 
markedly drawn to the right. Th 


dication the roentgenogran 


in the right upper lobe progressed to massive was of tuberculous origin. It 
cavity formation. In this period he continu- the lung fields were negative wit 
ously had irregular fever,at times up to 101° F., — tionof the primary complex in th 
the sputum was positive for tubercle bacilli and 


1e lost ground clinically. During the latter part 
he lost cl lv. D tl 


obeay iter, Nov N 
Fic. 9. Case 1v. Condition of lesion in right upper evidence of tuberculosis t] 
lobe in 1924, two vears later. entir 


| 
a 
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Kic. 10. Caseiv. Appearance ot t 
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DISCUSSION 


In presenting these cases we wish to call 
attention to a form of healing in certain 
cases of pulmonary tuberculosis which in 
its final stage presents, in the roentgeno- 
gram, certain difficulties in interpretation. 
We became interested in this condition 
through our contact with the first case pre- 
sented 1n which, although tuberculosis was 
considered it was not the final roentgenol- 
ogical diagnosis. The last two cases show 
the roentgen appearance at various stages 
in the healing of this type of tuberculosis 
and we wish now to discuss the pathologic 
changes responsible for the development of 
atelectatic cirrhosis. 

In certain cases of tuberculosis the dis 
ease 1s rather sharply limited to a part or 
the whole of one lobe with occasionally 


] 


only scattered infiltrations in the rest of the 


same or the opposite lung. If the body is . . 
Oe Fic. 12. Sam patient as in Figure 11. Four months 
ater, showing the upward displacement of the 


interlobar fissut 


able to overcome this invasion, healing of 


the lesion begins even though the most ac 
tive parts have progressed to the formation 


of cavities. He a ing in this typ OT tuber 


Fic. 13. Same pat t asin Figures 11 and 12. One 
Fic. 11. Lateral view showing position of interlobat month later, still greater upward displacement of 
fiss between right upper and middle lobes in a the interlobar fissure, accompanving decrease in 

f tuberct of the right upper lob size of the right upper lol 
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culosis is brought about by the encapsula- 
tion of the individual lesions by fibrous tis 
sue which subsequently contracts, produc 
ing shrinkage of the involved area. If the 
lesions in the part involved are thickly 
enough seeded, this new fibrous tissue 
forms itself into dense strands which in 
their contraction choke off many bronchi. 
The shrinkage of this new fibrous tissue in 
to a cirrhotic mass reduces the size of the 
area involved and also increases its density 
on the roentgenogram. The compression 
of the bronchi causes atelectasis of the un 
involved lung parenchyma between the le 
sions and this still further reduces the size 
of the diseased area and increases its den 
sity. Attention should be called to the fact 
that atelectasis is but a secondary and mi 
nor factor in the production of this lesion. 
It occurs so slowly and gradually that the 
classical signs of atelectasis do not appear. 

If unopposed by the drag of pleural ad 
hesions, the shrinkage and collapse of the 
involved area may progress to a surprising 
degree without causing more than trivial 
displacement of the mediastinal structures 
because the slow and gradual loss of space 
is compensated for by emphysema of the 
other parts of the same lung. If, however, 
the overlying pleura becomes adherent, re 
traction of the chest wall and displacement 
of the mediastinum do occur, but even here 
compensatory emphysema plays a large 
part in filling the potential empty space as 
can be seen from the displacement and 
bowing of the interlobar fissure. his is 
well shown in Figures 11 to 13, which are 
the lateral roentgenograms of a case of tu 
\s the 
lobe was reduced in size by fibrous tissue 
contraction, the interlobar 
drawn upward and emphysema occurred 


berculosis of the right upper lobe. 


fissure was 
in the lower lobes. In cases where the over 
lying pleura is very much thickened, large 
cavities contained in the cirrhotic tissue 
may be blotted out in the roentgenogram. 

While the principal lesion, be it a whole 
lobe or part of a lobe, is undergoing these 
changes, any other infiltrations scattered 
in the same or the opposite lung are pass- 
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ing through the same process of fibrous tis 
sue encapsulation and shrinkage. [reed of 
their perifocal reaction, shrunken by 
sis and surrounded as they are by a zone of 
emphysematous air vesicles, these lesior 

when healed may cast little or no shadow 
on the roentgenogram. 


nore ) 


Even if thev do 
cast a shadow it often is not sufficiently 
characteristic to suggest tuberculosis an¢ | 
thus call attention to the true pathology 
underlying the major lesion. 

There is one point in particular t | 
have found to be of value in th 
of this condition when it occurs 11 : 
per lobe, as it usually does. This is the di | 
placement of the hilus on the side of 
Normally che hila are both th 


same level. When, however, there has b | 


lesion. 


a loss of volume in the upper lobe wit! 

sequent shortening of the bronchi t 

is drawn upward. This is well s 

lig. 1) and to a less extent | 


\n infiltratin 


first case 
the third 
one encroaching on the lung fro} Wit 


ig. 4). 


does not usually cause this short 


the bronchi. Contracting lest 


lower lobe cause an elevation of the dia 
phragm, especially of the inner half, 

out affecting the level of the hil 

it is easier to draw the diaphragm up tl 
to stretch the upper lobe bronchi and | 


draw the hilus down. Lesions 1 

middle lobe have very littl 

position of the hilus, as can b n ft 
the second case hig, 2), as tra 

exerted from the ante rior chest wa 

level of the hilus. When the ro 

is confronted by the end-result 

of healing in tuberculosis, with 

quate or characteristic history, tubercul 
is not often considered among tl] | 
\mong the more probab 
conditions will be f th 

tinum, exudative or infiltratis 


tic possibilities. 


tumors 


the lung parenchyma as unresolved pt 
monia or malignant growths, atelectasis 
from complete obstruction of a bronchus by 
an endobronchial tumor or foreign bod 
The physical examination is usually of littl 
aid in the diagnosis and the sputum ex 
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aminations are most commonly neg 
tubercle bacilli. \ careful consid 


the roentgenogram, however, in 


of the underlying pathology 


above, will show that the shadow 


cussion 1s due to a lesion produ 
| 
of jung volul rather than 
croaching on tn ing held from 
tinum or increasing the volun 
1 
exudat r new rrowth | 
{ a 
redaut tn (lia C1¢ ) 
ecta tron n Ob 
toa tasis ff he cirrn 
of nl 
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be possible by bronchoscopic examination 
to establish the diagnosis definitely. 
While it is recognized that any inflamma- 
tory process may produce the lesion here 
described, tuberculosis is by far the most 
common. Especially is this true in the up- 
per lobes where this condition is most fre- 
quently found. The lesions of the lower 
lobes usually associated with extensive 
bronchiectasis which at times have the 
roentgenologic characteristics here describ- 
ed are rarely shown at operation or au- 
topsy to be of tuberculous origin. The diag- 
nosis is often by the process of exclusion. 
Healed tuberculosis elsewhere in the lungs 
may serve to remind one of this diagnostic 
possibility but 1s in no manner positive evi- 
dence when one considers the frequency of 
healed tuberculous lesions found in routine 
examinations of the chest. The time factor 
is an important diagnostic consideration; 
ie lesion neoplastic and the greater be- 


comes the possibilit 


the longer the duration, the less likely 1s 


of tuberculosis. 
Tuberculous atelectatic cirrhosis is far 

more common than is generally recognized. 

It is usually associated with other more dis- 


uberculous le- 


r 


sions so that the diagnosis is usually quite 
evident. The cirrhotic lesion is accepted 
as a part OT th oene ral tube rculous pro- 


cess with little thought as to the nature of 
the underlying pathology. It 1s desired, 
however, to emphasize th fact that the 
lesion may at times be the only manifesta- 
tion of diseas \ttention should also be 
called to the well-known fact that tubercu- 


losis may be so insidious and so mild tn its 
course that an extensive lesion may pass 
through all the stages of the disease with- 
out attracting attention. Thus atelectatic 
cirrhosis as the onlv evidence of tubercu- 


] 
| 


losis may develop without the patient ever 
being sick enough to consult a physician. 
It thus becon vident that in the dif- 
ferential diagnosis of chest pathology the 
roentgenologist does well to keep tubercu- 


losis constantly in mind. 
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SUMMARY 


1. Attention is called to atelectatic cir- 
rhosis of the lung as a lesion which may de- 
velop in the course of healing in tuberculo- 
sis. 

2. Two cases are reported in which this 
lesion was the only roentgenologic manifes- 
tation of the disease. 


3. Two additional cases are presented to 
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show the roentgenologic changes occurring 
in the development of this lesion. 

4. The underlying pathology is briefly 
discussed. 


s. The roentgenologic appear 


the salient features in the recognition of tu 
berculous atelectatic cirrhosis are described 

6. The necessity for the roentge nologic 
consideration of tuberculosis in all obscur 


lesions of the chest 1s emphasiz 
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FRACTURES OF THE ANTERIOR SUPERIOR PORTION 
OF THE OS CALCIS DUE TO INDIRECT VIOLENCE* 


H. W. DACHTLER 


rOLEDO, OHIO 


I Whar eben is called to these cases, wheels. The platform of these trucks was 
not because we believe them extremely about 8 to 9 inches from the floor. They 
rare, as our record of 26 cases observed were used to transport heavy material such 
since I9g20 seems [to preclude such a con- 
clusion, but from the fact that we fail to 
find them mentioned in the textbooks on 
fractures. 

Most of these patients were ul der ob 
servation throughout the period of repair. 
With one exception they were industrial 


Fic. 2. Another typical example of the usual type of 


Fic. 1. oft 


accident cases and we have been able to 
determine whether or not any permanent 
disability followed. With one exception the 
patients were all employees of two indus 


trial plants using a certain type of truck 


and, with two exceptions, the injuries were 
7 
all caused in the same manner. 
In the above-mentioned plants there 
3. Another case with fracture in the usual loca- 
Was 1n use a form of platform truck mount tion, but showing a much larger fragment due to 


1 
} 


ed on a very low running gear with small the peculiar shape of this portion of the os calcis. 


* Read at the Thirty-first Annual Meeting, A in Roentgen Ray Society, West Baden, Ind., Sept. 23-26, 1930. 
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The only case obse ry ed where th > 1ract 


lic. 4. 
occurred near the inferior anterior border of the os 


calcis. 


as automobile frames, etc., and loads of 
1000 to 2000 Ib. were not uncommon. They 
were pulled with a tongue from the front 
and, owing to the heavy loads, pushed by 
one or two men from the rear. All of the 
injuries due to these trucks were caused by 
the truck being pushed forward and run 
ning up on the posterior aspect of the ankle 
of the man in front. Owing to the weight 
of the truck, the leg was forced forward 
violently, flexing the foot. Definite disa 
bility followed and weight-bearing was 
painful. The patients were usually re 
ferred for examination of the ankle-joint. 
No injury to the ankle was found in any 
of the cases. Clinical examination showed 
no marked tenderness over the external 
malleolus but we found later that there 
was a definite point of tenderness on the ex 
ternal lateral border of the foot about one 
and a quarter inches anterior to and slight 
ly below the lower end of the fibula. Ina 
few cases some ecchymosis was present 
several days after the injury, but this was 
not common. Weight-bearing was painful 
and moderate pain followed manipulation 
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of the foot. Fifty-eight per cent of th 
cases showed a definite fracture 


the anterior superior border of the os cal 
cis, the beak shaped portion being separa 
ted from the body of the bone. In two 


cases the fragment was much lar 
fracture line running from about th 

ter of the anterior border of the bon 
ward and backward to the superior 
of the os calcis well back under the astra 
gulus. The remaining 42 per cent showed 
many variations; most of them were best 


described as sprain fractures. Thr 


showed a small fragment of bone torn fro1 

the anterior inferior border of th alcis. | 
our cases showed the fragment 

torn from the external lateral border of t] 

bone at or just below the superior b | 
In one of these the fragment was 

shaped and was from the ante1 


ternal lateral borders of the b () | 


Kic. $s. A number of cases ot the ty] 
this case were encountered. Aty} 
ture. Such cases cannot | 


and often escape not 
ankle examination. 


lateral view 
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t + \ t 
Case which iV a mall tra Wa 
torn from the lateral border of t s cal 
cis, Was associated With a Comp neal 
fracture of th tboid In th f the 
early cases 1n which an early diag Ss was 
not mada tH pa 
a longer pe! ibility fo than 
In he Cascs W 1114 tn Was 
] 
made early at veight-bearing wv prohti 
bited. In no case was there a arked 
displacement of the frag \ <perl 
ence obtan the early cas which 
qadisabilit persist ror about T iths, 
welght-bearing prohibi tout 
week \t th of that D lastel 
was applied s« to turnish a h sup 
port t the arcn the foot as } an 
pre\ ovel tin the tarsa an 
a shight amou tf welght-bear1 vas a 
lowed, the pati > using crutcl r se\ 
eral weeks mot L’sually in tw nths 
the patients were ready tor ful ©. Ver 
littie Co plant Was encountel ) 
case has there been anv atte Clal 
any permanent disability. 
As the type of truck responslv1 CNeSE 
injuries has been largely supers by a 
power truck, very few of thes have 
been observed during the last four ars. 
One unusual case was caused ull 1 
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which the patient caught his foot and fell 
heavily upon the leg and foot, but he was 
unable to describe clearly just how he fell. 

This type of fracture of the os calcis is 
never seen associated with the usual frac- 
ture of this bone due to dropping upon the 
foot from a height, or to the injury sus- 
tained when dropping with a falling ele- 
vator. In fact, this anterior superior por- 
tion of the bone 1s not involved in the usual 
fractures of the os calcis unless there is ex- 
tensive comminution. 

In nearly half of these cases the sprain 
fracture could not be detected by the rou- 
tine anteroposterior and lateral views of the 
ankle-joint and were only shown on the 
supero-inferior view of the foot. 


DISCUSSION 
Dr. Atrrep L. Gray, Richmond, Va. I 
think Dr. Dachtler has rendered a very valua- 
ble service in calling our attention to this par- 
ticular little fracture which so oft 


en escapes de- 
ies that very probably 
expr n that a bad 


tection. It is such inj 
ad to the well-known 


prain worse than a fracture 


So often we 

laity. Nine times out 
f ten, the so-called bad sprain is due to a frac- 
ture which going untreated, ha sulted in pro- 


have heard that from the 


onged disability and of 


1 deformity. 


[hese cases, unquestionably, will result in more 


or less permanent disability if not recognized. 
Perhaps I shouldn’t say permanent disability, 
but at least prolonged disability if they are not 


recognized and re, untreate | without the prop- 
r support. 

I thing pape t this k nder a service to 

-oentgenologists, in general, far more than 


st to emphasize 
what Dr. Gray has said about sprains, it 1s 


quite true that in these cases most of the disa- 
| que i ociaftec aring ot the 


gaments of all of the tarsal articulations in 


that region. The only thing about detection of 


the fracture t calls attention to the serious 
that was sustained. I 
jue to the fact 
that we have immobilized the foot long enough 


tor the sprain rather than the f 


nature of the injury 


think the lack of disability 


racture to heal. 


cf 

' 
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A METASTATIC TESTICULAR CARCINOMA OF THE RIB 


By WILLIAM NEILL, JR. 


BALTIMORE 


RIMARY tumors appearing on the ribs 

are usually sarcomata; however, car- 
cinoma does occur, belonging mostly to the 
metastatic group, although gummata and 
the benign types are met with occasionally. 
Tuberculous and inflammatory lesions are 
often confusing from the standpoint of dif 
ferential diagnosis. Hedblom collected 
tumors of the bony chest wall, finding 113 
sarcomata, 40 chondromata, 24 metastatic 
carcinomata and the remainder fibromata, 
exostoses and gummata, reporting no de 


finite statistics as to the percentage of 


cures from treatment. He describes one 
personal case, a spindle cell Sarcoma, on 
which he operated, later using roentgen ra 
diation, but he gives no subsequent note as 
to the fate of the patient after seven 
months. Webber reports one Case of spin- 
dle cell sarcoma of the sixth rib in which an 
extensive operation was done, the patient 
recovering, but he makes no statement as 
to the result following the month’s stay in 
the hospital. Lund reviews the literature 
from the surgical standpoint of these tu- 
mors and stresses the hazards of the opera 
tion and the dangers of the anesthesia, and 
concludes by describing his own operative 
procedure but gives no data as to cures. 


Gatewood remarks on the dithculties of 


diagnosis and notes that only 15 per cent 
of these tumors occur on the posterior por 
tion of the rib. Reeves and Kasabach re 
port two Cases; the first, a I: wing Sarcoma, 
was operated upon and treated with roent 
gen radiation and Coley’s serum. The pa 
tient survived a year. The second, an ex 
tensive case in which only a portion of the 
mass was removed at the exploratory op 
eration, was diagnosed “sarcoma of the 
rib”; this one, treated by roentgen radia- 
tion and Coley’s serum, lived seven 
months. In both there was relief of pain, 
so the authors felt justified in recommend- 
ing such treatments as a palliative measure. 

[ wish to report a case first seen on Feb 


022 


While not prove d 
pathological standpoint to be a 
secondary rib tumor, it was diagn 
metastatic embryological testicul 
noma of the fifth rib, right side, | 
clinical history and_ pathological 
in a probable primary focus 1 
The patient was a whit 


married; occupation, ci\ 


toms, suggesting tuberc 


dull, boring, aching pain 


examination he 1 
weight of 1¢ 


cough: no enlarge 


Left testicle 1 
approximatels 


rib; quite tender on pri 


, with 86 per cent polym 
Wassermann and ur 
gen examination of chest, ribs, pel 
reveals compl 
posterior portion of fifth 
dence of tumor shadow or bi 
all other bones 


anesthesia on February 23, 
testicle smaller than 
by a mass measuring 4 by §cm. J 
On palpation the mass | 


| 
MARYLAND 
to the age of nineteen, thet | 
isms were not demonstrated. H 
age of eight n, during an atta f | 
orchit leveloped in th ft test f 
by atrophy, and 11 )2 
yraduall\ rea 11? 
past ¢ oht mor th thet na f f | 
back. In September, 1921, t 
gen treatment over th t t f 
to | Che slightest? 
and lung ar. No palpa 
+} + rt | 
pendent portion, not atta 
) 
amining the back, the left 
] + 
pl n nent: normal re Dira I 
Sight prominence over the reg 
or rregularity. No an | a: W 
le left testicle wa 
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wy 


testicular tu- 
round cells with 


+ 


toplasm, active 


nodula un t of the epididymus. mitosis. Alveolar arrangement separated by thin 
Nig } NOM i Dry connective tissue stroma, containing inflammatory 
log t1¢ igs. 2 and 3). elements. Histological diagnosis, embryological 
Radium treatment was begun ot bruary testicular carcin 

27, 1922, a Ml; y22 
total of so gram-hours at a distan f 6 inch complete relief of pain the second week in 
Due to severe pain ca i by any n ment of April, 1922; the cast was discarded and he was 
the body, the exposure was applied through the walking about with comfort. He was seen 
padded matt: with the patient lying prone. again on May 18, 1922; he had gained 18 |b.; 
He was fitted with a plaster cast { pport. there was a general feeling of betterment and 
After two weeks, the pain being] , he wa no return of pain. A roentgenogram revealed 
allowed to go hi He report letter the rib defect filling in with new bone. Radium 


tp 
) 
1. Re tg t | ruary 21, 1927 
>} showing <¢ t S of the rib; it 
\ 


| 
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was administered again for a total of 16 gram- 
hours at a distance of 3 inches. On September 
16, 1922, he appeared in perfect health, weigh- 
ing 156 lb., attending to his business through 
the summer and playing golf without discom- 
fort. Radium was given for a total of 8 gram- 
hours at a distance of 3 inches. A roentgen- 
ogram revealed a complete reossification 
throughout the entire rib defect with only 
slight irregularity along the margins. In Janu- 
ary, 1923, he continued well, weighing 164 |b. 
Roentgen examination showed no loss of con- 
tinuity of the rib. Radium was again given, 
the dosage being 16 gram-hours at a distance 
of 4 inches. In April, 1924, physical examina 
tion showed no abnormality, which is true for 
April, 1925, except for a definite atrophy of the 
skin with moderate telangiectasis on the back 
at the area treated, with destruction of the 
sweat glands. In February, 1927, health 

normal. Roentgen examination shows a com 
pletely reossified rib with no return of the di 


Subsequent health splendid. 


ease (Fig. 4). 
COMMENT 
We have here an apparent cure by ra 
dium of a metastatic testicular carcinoma 
of the fifth right rib. 
This patient received, in all, four treat 


ments with radium, the first at the end otf 


February and beginning of March, 1922, 
the second in May, 1922, the third in Sep 
tember, 1g22, the fourth and final in Janu 
ary, 1923. Each treatment was carried to 


Uy 


Neill, Jr. 


a full erythema, with variation in th 
tance. 


lhe new growth occurred in an atrophied 


testicle. 

The prompt response to irradiation 
accord with the high grade malignancies 
this type. 


There Was reossification of th rib att 


extensive radium treatment. 

One area only was involved b 
tastasis. 

Over seven and a half years hay 
since last treatment. Excerpt from ] 
letter of Nov ember | .. 
finally reached the point where | fa 
rather than business and cons 
feel in first-class condition and 
remain that way.” 
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THE EFFECT OF 


lll. THE TOLERATION DOSE 
By ARTHIN, M.D., Ph.D., LL.D. 
P) } Pathol niversity 
V1 al y 
N BO ICHIGAD 


N TWO previous papers, 


the results of our experiments concern- 


we report 


CC 
ing the effect of roentgen rays on the m 
cardium of rats and rabbits following 
or repeated exposure over the precordit 


The single exposure corresponded to t h 


SU 
called “‘average erythema dose;” for radia 
tion as used in dex p therapy, this amounts 
to s 600 r (air value),! or’ 9 skin 

value Me a ven area. While this single 
dose al plied ad over the heart of rats do S not 
nei lead to permanent myocardial 
injury, repeated exposures produced in the 
majority of animals definite heart lesions, 

n the oh he tC il dose yplied did not 
exceed the amount of radiant —: ad 
ministered according to the saturation 
method?! as used in human therapy. 

The next m sugge sting its lf Was 
the determination of the toleration dose for 
the heart muscle. 1 his, of course, requires 
a larg ugh number of animals in order 
to render a Sftatl stical evaluation possible. 
It se best t tudy the effect of single 
doses only: first, avoid a complicating 
factor, namely, the cumulation, and second, 
because Ce rtain Geauc tions as to the effect 
of fractional doses can be made from the 
results tollowing a single exposure. 

HNIQUI 

The technical procedure was practically 
the same as in the previous experiments. 
Rats only were used because they lend 
themselves better to investigations of this 
nature. Two types of roentgen rays were 
chosen in order to study as a secondary 
question, the influence of the wave length 


on the biological reaction: (1) 1 kv., 2 
mm. Al, cm. tocus skin distance, lambda 
*R M \ R 


ROENTGEN RAYS ON 
KOR THE. 


THE HEART* 
MYOCARDIUM OF 
d ERNST 

Professor of Ra 


of Wisconsin Med lical School 
MADISON, 


RATS 


A. POHL E, Ph.D. 


y 


WISCONSIN 


transmitted through 2.0 
4 kv.,0 


ettect ve 


Al), 


34 A 
7 r per second; 


mm. 


25 
mm. Cu+1.0 mm. Al, 45 cm. focus skin 
distance, lambda effective 0.19 A (trans- 
mitted through 1.0 mm. Cu), 0.2 r per 


The apparatus used was a valve 
tube rectifier with condenser. The field of 
entry amounted to approximately 1X2.0 
Care was taken not to expose more 


second. 


cm. 


Fic. 
the 
wa 


off 


the che sto 
the 
t 
and then the outline des 


Roentg 


enogram of fa rat, showing 
experiments. The field 
lead protection taken 


ignated by small lead 


area as exposed in 


s marked on the skin, the 


strips. The area within these strips corresponds to 
the irradiated field. 
R vy, West B S 
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than the skin area representing the projec- 
tion of the heart surface. Roentgeno- 
scopic controls were carried out, and the 
roentgenogram of one animal tied to a 
special board made for our purpose (Fig. 1 
shows that the remaining part of the body 
is well protected by lead of 4 mm. thick 
ness. 


} 


The animals were subdivided into twenty 
groups containing from 4 to 8 rats each 
with one or two controls. Since all rats 
lived under the same conditions as to habi 
tation, food, and care, the entire number 
of control animals may readily serve as 
controls for the whole group of irradiated 
rats. The doses chosen were 500 r, 600 r, 
800 r, and 1000 r, as measured with the 
ionization chamber in air. Considering the 
small field used over the precordium, we 
assume the surface dose to be identical with 
the air value. The intervals between ex 
posure and killing were one week or one 
month. Including the preliminary tests, 
142 rats were used in this investigation (12 
in preliminary tests, 104 irradiated and 26 
controls). 


PROTOCOLS OF EXPERIMENTS 


4) 140 kv., 0.25 mm. Cu-+1.0 mm. Al; intery 


one weer. 


Dose: 
Series Il, No.  * No. 1 47 LAI. Zenker’s nec 
rosis. Some fatty degenerative infiltration near endo 
cardium. Slight pycnosis. No inflammatory reaction. 
Series 11, No. 3, 4, No. 1106-LAI. Zenker’s nex 


rosis. Slight pycnosis. No inflammatory reactior 


Dose: 600 r 

Series | 7 No. 1, 2, No. 104g LAI. More marked 
Zenker’s necrosis. Pycnosis of nuclei. No inflamma 
tory reaction (Fig. 3). 

Series 13, No. 3, 4, No. 10g2-LAI. More marked 
Zenker’s. Slight pycnosis. No inflammatory rea 
tion. 

Dose: 7 r 

Series 15, No. 1, 2, No. togi-LAI. Slight Zenker’s 
necrosis. Slight pycnosis. No inflammatory reactior 

Series 15, No. 3, 4, No. 1104-LAI. Marked Zen 
ker’s necrosis. Pycnosis of nuclei. No inflammatory 
reaction. 

Dose: 800 r 

Series 14, No. No. 1 G4 LAI. Zenker'’s. 

Slight pycnosis. No inflammatory reaction. One 


heart shows increase of stroma nucl 
Series 14, No. a. No. 1 Qe LAI. Zenk 

Pycnosis. Increase of stroma nuclei 


4). 


Dose: I r 
Series No No. 1 15 LAI Z 
rosis still more marked than in 1047-1 


pycnosis. No inflammatory reactior 
Series 12, No. 3, 4, No. 11 LAI. Z 
rosis. Pycnosis of nuclei. Increase of st 


in outer layer of heart muscle 


(B kv.. 2 mm \|: nt 
Dose: 
Series 17, No. 1, 2, No. 1052-LAI. Z 
rosis. Slight pycnosis. No inflammato 
Series 17, No. 3, 4, No. 1097-LAI. Z 
rosis. Slight pycnosis. No inflamn 
One heart shows slight increase of 


outer lavers of heart muscle 


Dose: 
Series 20, No. No. 1o8g-LAl 
rosis. Slight tatty degenerative infl 


yvcenosis. No inflammatory reacti 
series 20, No. ‘3 Ne 1102-LAIl 


OSIS No 
Dos 
Series 18, No. 1, 2, No LAI. Z 
rosis. Slight pvycnosis. No inflammat 
Series 18, No. 3, 4, No. 1ogg-LAl. Z 
rosis. Slight pycnosis. No nflan nat 
Series 18, No. 5, No. 1113-LAI. Z 
Pycnosis of nuclei. Increase in stror 
layer ot heart muscle Most of th 
marked dilatation of right ver 
los 
Series 19, No 2, No. 1 LAL. 
rosis. Slight pycnosis of nuclei. N 
action, 
“eres 1G, No. No: Z 
SIS. Pycnosis of nucl No nflar 
Series 19, No. 5, No. 11 LAY. Z 
Slight pycnosis. Slight ir as 
Dose: 
Series 16, No. . 2. No. c1-LAl Z 


rosis. Pycnosis slightly more mat 
tory reaction. 

Series 16, No. oe No. 1093-LAI. Z 
sis. Slight pycnosis. Slight inflamn 
Increase of stroma nuclei in out 


muscle. One definite area of my 


25 mm. Cu 


one montn 


| 


se 


W 
( 
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Series 9, No. 1, 2, 3, 4, 5, No. §53-LAI. Zenker’s 
necrosis without any inflammatory reaction. Nuclei 
still present but show pycnosis. No inflammatory re- 
action. Nodule* consists of either 


1ea, and esophagus, witl 


-onchus or tra- 
rge amount of adipose 
tissue. No tuberculosis. One of the hearts shows a 
marked dilatation 
Series 10, No. 1, 2, 3, 4, No. 557-LAI. Zenker’s 
ecrosis somewhat more marked thar 


No inflammatory reactio1 


preceding. 


ser s 8. Ne Zenker’s nec- 
sis slightly more marked. Nuclei show more pyc- 
osis. No inammatory reaction. The hearts sent 

ler this number show slight variation of degree of 


Zenker’s necrosis. It re marl some than in 


Series 8, No. 5, 6, N ¥6-LAI. Slight Zenker’s 
ecrosis. Slight pycnos No inflammatory reaction. 
Series 8, No. 7, 8, Ni c87-LAI. Zenker’s necro- 
with pycnosis. 


we small infammate il is in septum. 


r’s necrosis. 
No famn for reaction. 
Series 6, No. N jo-LAI. Zenker’s necrosis. 
nosis. No inflammatory reaction. 

Series 6, No. 3, Ne LAI Zenker’s necrosis 


ma nuclei in 


it lavers. Mo than pt ling 
Series 6, No. 4, 5, N s88-LAI. Zenker’s necro- 


Series 6, No. 9, 10, N 642-LAI. Zenker’s necro- 


SIS. oO reactior xcept pl n surface of left 

ntricle there are st ollect f lymphocytes. 
1) 

Series 7, No. 6, N LAI. Zenker’s necrosis. 


Atrophy. Congestion of Slight increase 
irked pycnosis. 
Series 7, No. 7,8, N 644-LAI. Marked Zenker’s 


stroma nuclei with rather mar 


ker’s necro- 


Series 7, No. 9, 10, No. 1645-LAI. Zen! 


stion of capil 


Series 7, No. 3, 4, 5, No. 1582-LAI. Zenker’s nec- 
osis. Slight increase of stroma nuclei and of lympho- 
es. Around some of the capillaries, large mast- 


Series 1, No. 1, N 43-LAI. Zenker’s necrosis. 


nammatory reac- 


i f Rat 4 was taken 


\ N of 
\ 
{ f | \T. Z 
mai 7 \ \ 
\ 
+ ++ T 1) 
No. 5, N LAI. Slight 
N Q 
\ 
+ | 
nd atrophv. M f stro 
\ i 
| 
D 
| 
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Series 1, No. 2, No. 1088-LAI. Well-marked Zen- 
ker’s necrosis. Slight pycnosis. No inflammatory re 
action. 

Series 2, No. 1, 2, No. 1044-LAI. Zenker’s necro 
sis. Slight pycnosis of nuclei. No inflammatory r 
action. 

Series 3, No. 9, 10, No. §61-LAI. Zenker’s necro 
sis. Pycnosis of nuclei. No reaction. 
No. SS9 LAI. 
Zenker’s necrosis. No inflammatory reaction. 

Series 6, No. 6, 7, 8, No. 1643-LAI. Zenker’s nx 
No reaction (Fig. 2 

No. No. 1 


necrosis than in precedir 


Series 4, No. - Less degree o 


rosis. 
Series 46-LAI. | 
No pycnosis. 


ss Zenker’ 
No infl im 
matory reaction. 

Series 8, No. 9, 10, No. 


sis slightly more marked 


cey.] 
than 1 
inflammatory reaction. 


Series 9, No. 6, No. ¢55-LAI. 
the 


Slightly less Z 
ker’s necrosis than 1: others. No inflammatory 
reaction. 

Series No. No. §s0-LAI. Slight Zenker’s nec- 
No inflammatory reaction. 

Series 11, No. 5, No. 11 8-LAI. Zenker’s Crosis 
Pycnosis of nuclei. No inflammatory react 

Series 12, No. 5, No. 1105-L 
necrosis. Slight pycnosis. No inflamma 


Series 13, No. 5, No. 1087-I 


More marked pven 


TOSIS, 


ker’s necrosis. 


infammatorvy reaction. 


= — on 
OY 
> » 4 
*. 
“6 
« 
J 
a* 
? _* 
Kic. 2. Photomicrograph of section of rat’s heart 


showing slight degree of Zenker’s necrosis. 
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Series 14, No. 1, 2, No. 1050-1 
sis less marked than in 1 
No inflammatory reaction. 

Series 15, No. No. al 


y-LAT. 


Pycnosis of nuclei. Perhaps a litt ol 
stroma nuclei in outer layer SO 
7 j 
4 { 
3 
| 
‘ 
¢ ‘ 
; € 
| 
"4 
4 : 
al 
* 
fe 
4 
Fic. 3. Photomicrogray h of sect 
showing defi ite Zenker’ 
nuclei 
series 16 No. No ) | \] 
necrosis. Slight DVCnOSsSIS, No 


es No No. 1 | \] 7 
Slight pycnosis. No infla ee 

Series 20, No. §, No LAI. Z 
Slight pycnosis. No infla 
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\ survey of the entire mat 

that the microscopic changes in the | 
fall into three definite groups: first, t 
with Zenker’s necrosis alone 

ond, those with Zenker’s necrosis 
nosis of nuclei (Fig. 3), and tl 

with Zenker’s necrosis, pycno 

and increase of stroma nuclei wit 

lig. 4). Before at 


] 


tempting a statistical eval 


foci of lymphocytes 


ot 


data, several factors have to be « id 
As pointed out in the first paper of this 


n No. sso-LAI. Ne 
WV ell-marked Ze: 
Osis of nuclei. Ni 


Vot. AAV, No. 


series, slight degrees of Zenker’s rosis 


may in part represent a purely agonal con 
dition, increased somewhat by the fixation 
of the beating heart in the formaldehyde 
solution. Referring also to the m\ irdial 
4 
4 
‘ 


P 
| 
S 
chang is obs uring a in 
ul STA Sel p 11 feel 
that th n S / 
lecrosis, pycn f nuclei, a in 
crease Ol Sti l nuciel ASSOC with 
small roci of ph cytes sho | ) re 
garded as 1nju DY irradiatio it 
is quite difficu » express the s of 
biological expe s in a for? or 1n 
heures, we have, for the sake « litat 
Ing interpretat Made an a 
] ] 17 
classify the animals as shown in Table 
[hose with Zenker’s necrosis only are rep 
resented by h with Zenker’s nec 
rosis and pycnosis of nuclei by ind 
those with Zenker’s necrosis, } is of 
nuclei, ind ise of stroma Dy 
If one h three ty] path 
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ologic changes was only slight, the re- 
spective plus sign is placed in parenthesis. 
Table 1 represents the 26 untreated con- 
trols.* 

A study of Table 11 reveals the fact that 
11 of the control rats showed Zenker’s nec- 
rosis, 10 had also slight pycnosis of nuclei, 
4 showed definite pycnosis of the nuclei, 
and one showed also an increase of stroma 
nuclei. Since the latter happened to be the 
only control rat where this pathology was 
found, we are inclined to disregard it. The 
same holds true regarding the 2 rats with 
Zenker’s necrosis and definite pycnosis of 
nuclei. From our experience, we would be 
surprised if in laboratory animals, even 
though kept under the best of conditions, 
such changes did not sometimes occur spon- 
taneously. consider 

stroma 
by roentgen rays, this 


Since we decided to 


only those hearts with increased 
nuclei as injured 


] 
leaves but one of the controls 20 per 
*A its, permitting 
e: e cages until 


t be longe 1 


were used on 


Photomicrograph of sectio 


of rat’s heart 


of 
. 
‘ 4 
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cent) showing changes similar to those 
found in the irradiated rats. Such a small 
percentage seems to be of little importance 
for our final conclusions. 

The results of Table 1 are summarized in 
statistical form in Table 11. For both wave 
lengths used in the treatment of the heart 
muscle, no definite injuries are seen after 
one week with doses of 500 and boo r. At 


and with rising doses, this percentage in 


creased. The picture 1s different at the one 


month period. A few animals seemed t 


react already following the application of 


Hoo r, while beginning with 

jurious effect becomes the rule. One r 
heart in the soor group (short wave length 
showed definite pathology after on 


Taare 


IRRADIATED ANIMALS 


I Wee kK 


* For explanation of table see text. 


Dos 


700 r, the first incidence of injury occurred 


Neff. =o. 19A eff, yA 
Rat Path. Rat Path R t Pat t 
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lengths is concerned, we can only Say that 
the histological pictures of the injuries pro- 
duced by both were identical. The fact 
that the shorter wave length group has a 
higher percentage of injured hearts for cor- 
responding doses may be due to the lower 
depth dose of the | nger wave leneth. This 
means that for equal surface doses, less 
radiant energy will reach the heart in the 


Case of the Inger Wave le neath. 


1. [The precordium of 104 rats was ex- 
posed to roentgen rays of two different 
wave lengths; the effective wave lengths 
Duane) amounted too.1g A (140 kv., 0.26 


mm. Cu+t.o mm. Al) and 0.34 A (100 
kv., 2.0 mm. Al a valve tube appara- 
tus with condenser. The dose varied from 
ured with the ionization chamber in air. 
In view of the small fields used, this dose 
may be assumed to approximate that on 
the surface. Twenty-six rats served as con- 
trols. The irradiated animals were killed 

ne week or one month following the ex- 


No clinical symptoms could be ob- 


served which might indicate a heart in- 
jury. The only gross pathological change 


consisted of a dilatation of the right ven- 
tricle. Microscopically, there was Zenker’s 


necrosis 1n varying degrees, pycnosis of 
uclei, and n stro nuclei with 

small foci of lymphocytes. 
3. Considering only the presence of defi- 


nite Zenker’s necrosis and an increase in 
the stroma nuclei as evidence of roentgen 
injurv, the toleration dose for the myo- 
cardium of adult rats lies apparently at 500 


-erective in tne neart. 


Hickey, P. M., Ponte, E. A.. Linpsay, G. A 


Barnes, J. M. S t tion doses in 
ntgen unit their relat to the quality 

itior , 1929, 72, 309-316. 
WARTHIN, A. S A. The effect of 
tgent the heart oscopic changes 
the h rt} nf rate and rabbits following 
sing] M. Ass., 1927, 89, 
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Wartuin, A. S., and Ponte, FE. A. The effect of 
roentgen rays on the heart; microscopic change 


in the heart muscle of rats and of rabbits fol. 


lowing series of €xposures. Arch. Int. Med., 
)29, 43,1 5 34) 
4. WEATHERWAX, J. L., and Wipmann, B. P. Phys 


ical factors in rac li ition ther: upy and their clin- 
ical application. Radiologs 


3 


1929, 72, 297-308. 


Paul. 


For Pai references, see Krause, Handbuch 


der R6ntgentherapie. Volume III. Georg 
Thieme, Leipzig, 1928, p. 167. 

DISCUSSION 
Dr. H. Pr. Dor B, Detroit, Mich. 1) War 


thin and Dr. admir- 
able in attempting to discover what is the maxi- 
mum dose which can be app lied to the heart 
of a rat without injury and also in determining 
what amount of irradiation will produce in 
jury and what injury will be produced. I think 
careful consider 
because all of us must think of tl 
when we irradiate mediastinal tumors, part! 
cularly the lymphoblastomata with lesions in 
the region of the hilus glands and in the media 
tinum. 


Pohle’s studies are 


that this subject requires very 


ation, 1e heart 


[In this paper, [ think we must consider 
things. First, they 
and not the human. 
safely translate the 
animals 


are talking about the rat 
We cannot very easily or 
effects of irradiation on 
into the effects on humans. Second 


we must consider that they are talking about 
the acute changes. We should remember that 
there is a definite difference between acute 


1 chronic changes and apparently 


changes an 


in their is not possible to produce 


if large enough dose : 


According to 


chronic changes, because 


are given, these animals will die. 
their 
a certain dose 


rien e, 
was exceeded. 

In our work on this same 
ago, which we did 


subject a few year 
entirely different 
sheep We 
sheep were not partic 
they nearly 

edema of the lungs and of cardiac in 
The 


will 


from an 
point of view, we used dogs and 
found that the 
satisfactory 


ularly 
because 
suffix lency. 
dog, however, is a very hardy animal and 
irradiation. 
[ think the repeated dose is the key to produ 

ing chronic changes 
animal. In our 
month or after, 


stand repeated doses of heavy 


without sacrificing the 
during the 

we found tachycardia, extra 

systole, auricular flutter and in some cases au- 

ricular fibrillation. In the latter 


} 


animals second 


animals we 


Aldred S. Warthin and Ernst A. 


these animals did not live if 


all died of 


Pohle 


found hemorrhagic infiltration into the right 
auricle. 


ere, it t 


The size of the animals h 


is the keynote to the situation, that fe 
give large enough doses to pri +] 
changes, the animals will die. 

I wish to compliment Dr. Warthin and D; 


Pohle on their work. I think it 
mirable piece of experimentation. 

Dr. Ross Gotpen, New York Cit 
the past two or three months I have ha 
casion to gO over all of the ava lal | { 
on the question of the effect of 
upon the heart. This literature 
interes confusing 
One is the lack 


ting and 


three stand out. 


this problem fairly recentl 
rather marked ditte: 
nanifested in the ditterent art 


is the apparent diff 
findings. Some writers, after exa 
that thev find e\ 

Othe: 


hearts, say 
roentgen mage. 
under very similar conditior 
of damage. 
We have ju t ha | occasion t 


11 


pathologically of a patient wh 
called saturation seri thi 
num in which he was given ap} 


and one-half times the ervth 

period of about five weeks. H 

weeks after the conclusion of that () 
pathologist say 
to suggest roentgen-ray injur) 
obvious that if enough roent 
given to an\ 


tissue, it can 
great question is whether 
human hearts by giving treat 
the present time. My f 


age has not yet been proved. | 
who has been able to demonstrat 


cular insufficiency after irradiat 


The animals described tn th t 
Drs. Warthin and Pohle had pul 
tions. | would like to ask whether nf 
tions were found also in these anima 

Dr. H. Kennon Cin iti, O 
I had not intended to discuss tl 


there is one of warning wh 
should keep in mind. The heavy 
necessary for treatment of patl 
st be administered f 
gardless of the heart. We 


note 


acic lesions mu 


must not | tate | { 
harm. 


cause we do some 


may 
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t\ I r oreat whatsoev er to transfer these findings in the anl- 


good. We have al n ca whicl L been mals to human pathology 
expt to hea somet liema There is, however, ne deduction might 
of the lung has followed. Edema the lung make by comparison. We know that the skele- 


frequently accompat a bad heart. | tal muscle has a higher toleration for roentgen 

sarv for us te ve great considerat to th rays than other t e, as for instance, the skin. 

papers and to ex] 7 \ h ma th We also know fron nical experience that the 

heart. I lema of t hee] vel mooth muscle seems to stand heavy doses of 

k } a if \ radiant energy with seriou onsequences. 

| ful of t irt, beca not Qn that basis, it appears that the heart muscle, 

tten at least in rats, is m sceptible to roentgen 

wit hearts that have beet g irradiation than the other two types of muscle. 
tore we saw t | teel that is a fa ife concl n to draw. 

peat v t get lo answer Dr. Golden’s question, I may say 

t we ! t very | tion. I we did not observe any infections in the strain 

it vi treat ts b of rats used in the third series of experiments 

which we reported today. As a matter of fact, 

we examined micr pically, many of the 

yr. P ly from th inimals and there was no 

Dr. D Ch evidence f th nammatory processes en- 


| 
| 
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TREATMENT OF CARCINOMA OF THE RECTUM 
BY RADIUM* 


By HARRY H. BOWING, M.D., ROBERT E. FRICKE, M.D. 


Section on The rapeulic Radic logy, The Mayo Clinic, 


a 


Ni 


FRED R. HARPER, M.D. 


Fell 


ROCHESTER, 


HE status of irradiation in cases of car 

cinoma of the rectum is not well de- 
fined. There has been a steady advance in 
technique of irradiation, especially in cases 
of inoperable lesions. Results in the past 
have not been encouraging; they are im- 
proving, however, and it is hoped that 
in the future the radiologist will be of 
greater assistance to the surgeon. 

A few patients treated by radium at The 
Mayo Clinic have stood out as examples of 
those definitely improved, since the local 
lesion had regressed satisfactorily under 
treatment. Shrinkage and inactivity of the 
local lesion is the best possible result ob 
tainable by the use of radium and roentgen 
rays; distant metastasis cannot of course 
be influenced. 

In order to arrive at some evaluation of 
the status of irradiation as applied to carci 
noma of the rectum, we thought it would 
be of value to summarize from the litera 
ture the methods and opinions of workers 
in this field, and also to review briefly the 
technique and results in certain selected 
cases at The Mayo Clinic in which irradia 
tion had proved to be of benefit. 

The treatment of carcinoma of the rec 
tum has been difficult and unsatisfactory 
from both the surgical and radiologic stand 
points. The rather discouraging results 
from radium treatment have been attri 
buted to the difficulty of approach to the 
lesion and to the regional lymphatics, to 
the radioresistance of the tumor, and to the 
high degree of radiosensitivity of the rectal 
nucosa. The attention of most observers 
has, therefore, been directed toward im- 
proving the technique so that more com- 
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plete irradiation could be obtained, usual! 
with the minimal amount of injury to sur 
rounding mucosa. The first method 
ployed was direct application of radiun 
tubes, to the local lesion. This pr 

with various modifications, ts still in cor 
mon use. 

Ik, passin 
a rectal tube down through a colosto1 
opening and then drawing up the tubs 
which the radium was securely fixed until 


Coffey employed radium in bull 


it engaged the growth. Case used a simila 
method holding the tube in place with « 
tal plastic rubber. Bower suggest 

fire irradiation through a colostomy open 
ing and one through the rectum. 
described the method used at the Radiun 
Institute in London, in which a pow 
radium tube is applied to the car 

In cases of the annular type of carcinoma, 
Pinch used a tube of an 


acti wy 
sO mg., screened with 2 mm. of | 
mm. of rubber, for a period of ten t 
hours. He suggested that a period 
three months should elapse 
posures to avoid pr« ctitis. 
Janeway, in 1920, described a meth 
using small glass emanation 


tubes, oy 


.25 mm., which were evenly distribute 


throughout the lesion and were left in pla 
until they sloughed out. He credited Dua 
with having suggested this method. H¢ 


pointed out that this method was aln 

100 per cent efficient and that in this way 
the tumor itself acted as a filter. He als 
recommended the method for its thorough 
ness and simplicity of application. Schmidt 
elaborated on the technique of direct appli 
cation. He used radium element tul 


it, Mich., June 23-24, 19 


| 
O44 
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copper and aluminum guard 5 t mm. 
thick Open 


on the side SO “" the tumor could 


The guard was cylindrical | 
receive 
um without = nger to the 


he 


a full dose of ri 


normal mucosa. was 1n 


apparatus 
closed in paraffin so as to fit snugly into the 
rectal ampulla. This method offered only 


the advantage of acct ation. 


TOMY 


urate 


Quick advocate 


exploratory lapa 
if indicated, in all 
too advanced for hope of 


and colostomy 1 ases not 


cure. He de 


velope the use of emanation S¢ ls ut he 
did not discard the earlier methods of treat 
ment. He said: “Our own experience has 
been one of gradual change from applying 
filtered radium internally only, to a con 

bination of buried emanation, filtered ra 
dium internally and externally, a1 f nec 
essary, surgical exposure to make the ap 


] 
plication as accurately as 


used Duriead emanation tubes 


> by 0.2 mm. 
with an average strength of I to urles, 
giving a dosage of 10 to 40 m«¢ tal o 
1220 to 5280 mc-hr. He also a d fil 
tered radium rays to the growth inter 
nally. For annular string 
Mmm. plati tubes, usuall three to 
five, arranged end-to-end in a s! ibber 
tube which was again encased in a large 
rubber rectal tube. He cons! 
millicurie-hours tor each tube as a rate 
dose without danger of reacti | reat 
ing circumscribed lesions he inserted a solid 
rubber bougtie Into the rectul th the 
platinum tubes lying in grooves at its side. 
In this Way the radium was plac close 
proximity to tl id the normal 


growth at 
ly protected. He 


radium 


rectal Mucosa Was adequate 


also apy plied heavy hltered doses 


at a distance from the skin over th crun 

and, if the growth was higher, h lied it 
to the left lower quadrant as well. For this 
purpose he used a radium pack of sq. 


cm. filtered by mm. of brass and at a 


distance of I cm. 


from the skin. He con 
sidered 20, me-hr. a safe dose. 

Kelly and Ward worked out a technique 
consisting of: implantation of bare 
emanation needle points into th eased 
tissue: direct application of the emana 
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tion to the diseased area, and (3) external 
or so-called deep irradiation, with massive 
doses at a distance and fired into the dis- 
eased area from several directions. They 
used glass capillaries carrying 0.5 to 1.5 me. 
and placed throughout the tt umor, allowing 
i me. for 
The 


gauze or 


each area of I c.c. of tumor tissue. 
direct applications packed in 
surrounded with 2 to 4 mm. of 
hard rubber. The average dose was I to 2 
gram-hours. For the external application, 
a thick lead cylinder with portals of 2 to 3 
inches was used; the areas of election were 
three or four over the sacrum and coccyx, 
one through the perineum, and (especially 
when the pelvic growth was extensive) to 
the groins and suprapubic regions. 
gave 10 gm-hr. 
a distance of 3 


were 


They 
over each of four areas at 
gm-hr. 

Schreiner used a combination of emana- 
tion seeds and direct application of radium 
to the lesion, supplemented by high voltage 
roentgen rays, so that the total dose ap- 
proximated 130 per 
the tubes. 

Muir 


radon 


inc hes, or 4 


cent, 3 to § cm. from 
removable 
platinum. He 

improvement 
method in that 
tewer seeds need be used : - the seeds are not 
retained to act as a body, and the 
platinum filter permits the use of larger 
doses with less danger of necrosis. 

Binkley 


suggested the use of 
filtered 
this 
bare en 


seeds with 


considered method an 


over the anation 


fore ion 


used a method combining exter- 
nal applications with implantations of gold 
pp 


seeds directly into the 


He used an 
element pack containing 4 gm. of radium 
with a filter at the portal of exit of 
of platinum and 


mass. 


35 mm. 
mm. of bri ass, Or an 
pack of 2 me. of radium 
emanation filtered by 0.50 mm. of silver 
and 1.50 mm. of brass. The pack was ap- 
plied at 10 to 15 cm. from the skin at suit- 
able areas about the pelvis. Three portals 
of entry nployed, in the 
‘or field over the sa- 
crum, an anterior ‘eld over the pubis and 
lower part of the abdomen, and a paenge 
portal. When the pack was used at 10 en 

from the 20, to 22,000 


emanation 


were el 


nedian line: a poste 


skin a 


di sec of 
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me-hr. was given at each portal, whereas at 
a distance of 15 cm., 50,000 to 60, mc- 
hr. were employed. He employed gold 
emanation seeds following the preliminary 
external irradiation. The gold seeds are 
described as being 4 mm. long, 0.75 mm. in 
diameter, and varying in strength from | 
to 3 mc. The dose was 1,300 to 8,700 me 
hr. Both straight and fishhook applicators 
were employed to facilitate application. In 
some cases the seeds were planted through 
a colostomy opening. These seeds were 
left in place. In selected cases radical sur 
gical procedures were used ten to fifteen 
days later to remove the devitalized tissue. 

Rose treated a group of patients by 
using element needles following colostomy. 
The needles he employed contained § to 1 
mg. of radium screened by 0.5 mm. of plati 
num. In 5 cases the coccyx was excised 
and the needles were planted directly 
around a posterior growth. In 16 cases 
some of the needles were planted deeply 
into the perirectal cellular tissues by punc 
ture of the perineum and anococcygeal 
raphe with a trocar. In order to keep the 
needles apart and to help protect the intact 
mucosa and also to allow of free drainage 
the bowel was packed with rubber tissue. 
In his series Rose gave as high as 15,3 
mg-hr. divided into four exposures. 

Jones varied his treatment according to 
the nature of the lesion. In_ papillary 
growths he used needles or emanation tubes 
placed throughout the growth. If there 
was a large flat ulceration he suggested an 
oval, flat applicator composed of radium 
tubes evenly distributed throughout. In 
the case of a narrow constriction, he placed 
tubes in tandem in a rubber container and 
directed it into the lumen of the bowel. His 


dosage varied from 200 to 300 mg-hr. in 
two treatments three hours apart. The 


radium was screened with 1.5 mm. of brass 
and a rubber tube about 3 mm. thick. After 
the reaction subsided, he gave external ir 
radiation with roentgen rays. Further ir- 
radiation after the initial course, however, 
he considered to be of little value. 

Many workers place considerable em- 


phasis on the value of roentgen rays. Thi 


May apphed them preoperatively an 


operatively with 110 per cent skin erythe: 
dose to the tumor in every Case. He b 
lieved that patients even with demonstr 


ble metastasis to liver and groin 


prepared for operation by the ust 
yen rays. 


Von Schmieden also believed 


operable carcinoma ot the rectum C¢ 


1 T) 


1 POs 


reduced to operability by roentgen ray 
Gaarenstroom applied roentg 


then radium element, directly 


mors. He placed considerable empna 


+ 
() 


the value of the roentgen irradiati 
Binkley, in a recent article on th 


tages and limitations of external irradi 


in the treatment of rectal carcinon 
the following statement: “Experin 


there does not appear to be a gr 


ence in the etfect ot high volta } 


rays and the gamma rays of radiut 


cally, however, there 1s a marked ad 


afforded by the gamma rays. Sin 


Val 


gram radium element pack has been add 
to the Memorial Hospital equipn 
that external radium irradiation coul 


more freely employed, there has 


marked improvement in the eft 


duced on rectal cancer by exter 
ment.” It is his belief that exter 


lal 


tion constitutes the first step in this 1 


of treating all rectal carcinomas, 


in certain selected cases it may be th 


form of treatment necessary. 


Aron stated, in an article which app 


at the same time as Binkley’s artic! 


external irradiation would lessen 


orrhage from the carcinoma, dimi 


toxemia from absorption, and _ lat 


crease the infection of the carcino! 
he emphasized that carcinoma of t 


tum could not be cured by external irradia 


tion alone. He stated his belief that 


stitial irradiation is the really 
method. 


Neuman and Coryn recently desert 


method of radium treatment foll 
gical approach which seems to 


( 


hav 


Wil 


successful. The first step is the est 


) 


IS 


._c._.——— & 
| 

| 
| 

—- | 
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ment of an artificial anus. The operation 1s 
preceded by an eight-day period rest. 
sthe 


The operatic yn 1s di under spinal al 


sia with the patient in the prone position. 


The anus is first closed with a purs 


string 
suture. After the coccyx 1s remo' and 
the attachments of the glute1 maximi and 
levator ani muscles are separated, the am 
] ] 
pulla of the rectum 1s exposed and freed by 
blunt dissection. The growth itself 1s irra- 
diated by means of needles 16 long 
containing 0.6 mg. of radium and having a 
screenage of 0.5 mm. of platinu The 
art intr qauced into the t per 
pend lariyv to ti axis of the rectu f the 
volum tne srowth pe rmits: wise 
the needles at troduc obl and 
placed it a dIst OF i cm. I ach 
other Phe I 1) ( l the h 1S 
irradia a [ eedles 
conta of radiu ned 
with 0.6 mm. of The | tics 
or r tn are 
SCTC »\ OT p it Th 
( il p the p Wa 
rtn ctu concavit'\ Sa 
cru ich S1d tne lla h 
ire 1 duced ward at a depth to f 
cm.: they aim a sterili ec 
tal ly phatics ~ lated at the D 
of the super rhoidal v also 
nt ppet f the rigl let 
sch | fe rradiate t id] 
ne rrno i ind fi l the 
lower part of th hiorectal foss 
diat t] rn rhe lal 
iverage dosage ¢ s of niteen Ss of 
6 mg., fift s of I ind 
twelv dles of making | of 
mg. Of rad edles 
positl mseven Gavs. lhe average total GOSE€ 
is 10, mg-hr. If there is a p stent 
discharge, amputation of the rect pet 
formed as a third step, with the application 
of deep roentgen rays, about tw nths 
after th nserti rt the. radiun rom 
1922 i924, Fol patients W ed 
the condition of per cent of was 
inope! ib] p ils ds 
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Two year cure was obtained in §2.4 per 
cent of the cases. 

Berard found that the technique of Neu- 
man is less advantageous, but he empha- 
sized the importance of preliminary colos- 


tomy and in inoperable cases he used 


roentgen rays and radium for palliation. 
He also suggested the use of vaccines. 
Gauducheau treated his patients accord- 
ing to the typeof lesion. He performed co- 
lostomy in all cases and then used radium 
and roentgen rays, or radium and operative 
procedures. In selected cases he applied 
radium by the posterior approach accord- 
ing to the technique of Neuman. He did 
not, however, feel is results were 
favorable with any of these methods. 
Watson adopted the 
by Neuman and Coryn. 
standard of dosage, | 


that his 
method described 
He uses a rough 
mg-hr. as a maxi- 
hours as a maximal time, and 
2 mg. for each cubic centimeter as a unit. 


mal dose, 3 


.5 mm. of 
He emphasized the lymphatic 
which he 
tacking the growth. 


lhe needles were Alt. red with 
platinum. 


attack 


if 


ated before at- 
For this lymphatic 
attack he used needles containing 3 mg. of 
radium. Two or more needles were passed 
up alongside the mesenteric 
number depending on whether 
were palpable lymph nodes. 


investi 


vessels, the 
or not there 
In the same 
way the lines of lymphatics spread along 
the middle and inferior hemorrhoidal ves- 
els were dealt with. He expressed the be- 
ief that any method 
ymphatic barrage 
radical and is comparable 
of an operable growth. 


out 
considered 
to local resection 


which leaves 


S 
] 
| 


cannot be 


Gordon-Watson used the intraperitoneal 
route for growths which extend above the 
peritoneal reflection either alone or in com- 
bination with perineal, vaginal and intra- 
rectalirradiation. He first performed laparo- 
tomy through which he explored the liver. 
He then examined the mesorectum and me- 
sosigmoid for lymphatic metastasis. When- 
ever required, needles were passed into the 
mesentery in apposition with the lymph 
nodes; the growth was then attacked sys- 


tematically and a uniform barrage was se- 
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cured. The pelvic colon was fixed ready for 
colostomy, but not opened. The needles 
had threads and beads attached which were 
brought out through the abdominal wall 
and sutured beneath the skin. The radium 
was removed after seven to fourteen days, 
according to the amount employed, with 
out opening the abdomen again. The colos- 
tomy was left unopened as long as possi 
ble. 

Proust treated his patients in various 
W ays; depending on the type and situation 
of the growth. He expressed the belief that 
colostomy should precede treatment in all 
cases. In growths low in the rectum he used 
Neuman’s technique, whereas in_ those 
higher he preferred abdominoperineal op 
eration. He expressed the belief that the 
lymphatic spread should be checked by 
perineal puncture or radium tubes im 
planted into the perirectal space. The local 
treatments were followed by external irra 
diation by roentgen rays through six portals 
of entry. In the inoperable cases he used 
roentgen rays which he felt gave palliative 
relief, and in some cases reduced inoperable 
carcinomas to the point of operability. 

At the International Conference on Can 
cer in London, in 1928, Regaud said: 
introduction into the rectum of radium 
tubes arranged a long linear focus of 
suitable extent and sheathed in light ma- 
terials that serve as secondary filters and 
allow of as great a distance effect as possi 
ble, is still the method most generally em 
ployed. This method cures only very rarely. 
Whether it accomplishes a cure in excep 
tional a diminution of the 
tumor, it runs the risk of producing very 
painful and intractable radiolesions. Ra 
dium puncture with platinum needles and 
the implantation of ‘seeds’ if applied 
through the internal surface of the tumor 
with the aid of a proctoscope, offer only 
very slender chances of cure and are faced 
with considerable difficulties of technic. 
There remains curietherapy from the ex 
ternal surface of the rectum previously ex 
posed by operation. 
recommended by 


“The 


cases or only 


This radium surgery, 


Neuman and Coryn 1s 


Fricke, and Fred R. Harper M V 
only applicable to extraperitoneal low-lying | a 
carcinomas. a 
The value of radium in the treatment of h 
carcinoma of the rectum is a much disputed 
question. To show this difference of opinion 
we will quote from some of the writers who ti 
have had a wide experience in this field. r 
Lockhart-Mummery made the stat n 
ment that thus far the treatment of carci S 
noma of the rectum cannot be considered t 
satisfactory, that an authentic cure cannot d 
be claimed, that 1s, five years without recur | 
rence of the tumor. After considering t] d 
surgical treatment, he gave statistics to € 


show that when operation for carcinom: 
of the rectum is performed under the most 
favorable conditions the mortality is ab 
3.5 per cent and the cures on a fiy 


} 
al 


basis about $0 per cent; in especially favor 
able early cases the proportion of cures on a 
five-year basis is about 66 per ce 

Hartman reported his results in a series 
of $55 cases in which examina 


treatment had been carried out. He stat 
that he has never observed a cut 
treatment by radium. 

Regaud expressed his opinion as follows: 
“When a carcinoma of the rectum can b 
extirpated we rend = the 
operation in spite of its high m 


recomn 


appears to us to be very doubtful it 
liminary radiotherapy improves the results 
When a carcinoma of the rect 


be extirpated we recommen 
which has the immense 


advantag 
ing the intestine and arresting th 
infection of the carcinoma. It should 
be forgotten that patients thus tri 
live for several years with a suppor 
infirmity. When the painful period arri\ 
it is time to turn to external radiotheray] 
tic measures (very penetrating 
radium at a distance 
passing relief.” 

Gant stated that radiotherapy is totall 
unreliable in the treatment of carcinoma 
in the rectum or higher, 


rays, which g1\ 


and expressed th 
belief that 1t sometimes stimulates | 
ic carcinoma to more rapid growth. 


It was Burrow’s belief that good results 
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are uncommon in carcinoma of the rectum, 
and that palliation is the most that can be 
hoped ror. 

Barling summarized his views a 
“Despite 


the considerable mortality at 


tached to the operation of excision of the 

rectum, either by combined abdominopert 
1 

neal method, or the Kraske metn or 

some modification of it, | see no tifica 


] 


tion at present (nor until we know what 


degree of perma: attaches to the ap 
parent cures by radium) for substituting, in 
an operable case, treatment by radium for 
excision, especially in view of istics 
collected from three hospitals in Birming 
ham.’ 

On the other hand ire obs r\ who 
have f d radium to be most sa ctory 
in the treatment of carcinoma of rec 
tum 

in and express beliet 
that the circumscribed mobile at ‘able 
carcinoma of the ampulla of tum 
con hin th clusive pro\ I sul 
gical procedures, but that if « ymas 
ire perabl tensive, and theit 
meti ( f n rap\ b Op- 
ers abl \ ilu 

Ou < Was 0] stic with reg the 
rut f radiu th it car¢ 

yma of the rec Hy sald: feel 
that \ ire gy progres by ten 
sive use of ra this fiel rs 
ind th We l © 
proce il ) al 
ump! stified doing, s rgical 
techni ne. n perfected D 
viously falls ft hort in caring ore 
tha relatly nall percen J the 

iSS t rectal « r¢ ( iS al th they 
col ler treat t 

IN and Ward considered 1 
lor r with s operative pt ire as 
th valuab herapeutic ag n the 
treatment of ca a of th in all 
stag 

Ca laid down the following ciples 


for the use of radium in operab 
the light of th present stage ol 
apy: (1 


If Operation is contrainadicat 
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general grounds; (2) if the patient is made 
to understand that results are uncertain, 
and operation may be necessary after irra- 
diation, and (3) to avoid colostomy in se- 
lected cases. 

If the growth is inoperable, radium is 
indicated in every case, as palliative results 
are obtained in the majority of cases. 

Our review of the literature on carcinoma 

of the rectum has led us to the following 
conclusions: 
1. The vagueness of published reports 
and the variance of opinions make the 
literature unsatisfactory as a source of ac- 
curate information. 

2. Radium is less satisfactory in the 
treatment of carcinoma of the rectum than 
it is in the treatment of adenocarcinoma of 
many other cavities of the body. 

3. The problem in the treatment of car- 
cinoma of the rectum by radium has been 
largely a matter of determining a suitable 
method of application so that the greatest 
possible exposure of the carcinomatous tis- 
sue can be obtained with the least possible 
injury to the sensitive mucosa of the rec- 
tum. 

4. Few examples of undoubted cure from 
treatment by radium alone have been re- 
ported in the literature; however, in most 
cases there has been improvement in the 
patient’s condition and relief of symptoms. 

s. A combination of operation, radium 
and roentgen rays, with the surgical ap- 
proach, has given satisfactory results in 
selected cases. 

6. Radium 
doubtedly 


and 


indicated 1 


roentgen rays are un- 
n cases of far ad- 

vanced, inoperable malignant growths. 
7. Whether tre radium and 
roentgen rays is to be preferred to operation 
in cases of operable 


1 
atment Dy 


carcinoma of the rec- 
tum is a debated point. 

Results due to radium thus far have not 
been satisfactory. However, changes in 
technique and approach are made by ra- 
diologists from year to year and sufficient 
benefit is achieved to encourage continu- 
ance of effort. 


Radiologists are not competing with sur- 


| 
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geons in the treatment of these cases. Ra- 
diologists need all help possible from the 
surgeon. Any advance in the treatment of 
carcinoma of the rectum can only come 
through coéperation and codrdination of 
the efforts of clinicians, surgeons, radiolo- 
gists, proctologists, pathologists and _ pa- 
tients. 

A few cases are cited in which radium has 
proved of distinct benefit in our own experi- 
ence. 

Case 1. A man, aged sixty-eight, registered 
at the Clinic June 14, 1920, complaining of diar 
rhea and blood in the stools for the last year. 
For six weeks before admission, he had not been 
able to control his bowels. Proctoscopic exami 
nation disclosed a cauliflower-like growth on 
the anterior wall of the rectum just inside of 
and involving the sphincter muscle. The growth 

5 cm. in diameter. 


was about 4.5 Adenocarci 
2, was diagnosed from a specimen 


noma graded 
taken at biopsy. 

The patient preferred treatment by radium 
to operation, and June 18, twenty glass seeds 
of 1.5 millicuries were implanted permanently 
throughout the growth, the dosage totalling 
3,960 mc-hr. June 23 to 24, roentgen rays were 
applied to nine areas around the pelvis. The 
patient remained under the observation of his 
local physician. The growth disappeared en 
tirely and remained healed for nine years. In 
the spring of 1929 rectal symptoms returned 
and recurrence was noted by his physician, who 
applied radium and roentgen rays. A report 
was received from the patient in the autumn of 
He had been benefited by radium treat 
ment but still suffered from diarrhea and strain 
ing. 

Case u. A man, aged thirty-nine, came to 
the Clinic October 15, 1923, because of pain in 


1929. 


the rectum for one year and bleeding for three 
months. The coccyx had been removed els« 
where one month previously because of pain. 
Proctoscopic examination disclosed a lesion 6 
to 10 cm. in diameter just above the anus and 
involving the left wall of the rectum. A speci- 
men taken at biopsy showed adenocarcinoma 
graded 1. Colostomy and resection was 
ised, but the patient refused operation. 
Six hundred milligram-hours of radium were 
applied directly to the lesion and 18 


ad- 


mg-hr. 


were applied three days later in the form of 


fifteen needles of 10 mg. 


steel alloy wall 4 


. 
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mm.) implanted into the tumor for twely 

hours; 24090 mg-hr. were given. A course of high 

voltage roentgen rays was also gi\ 
Proctoscopic examination, May 5, 1924, 

\ ++ tu 


its narrow 


not reveal the original lesion. 
1.5 cm. in diameter at 
placed it 6 to 8 cm. above the ar ' -roct 
scopic examination, November 4, 1924, not 
show evidence of malignancy. 


The patient has been under obser 
few months. Examination, Octob 120 
did not reveal carcinoma; the patient was in tl 
best of health and did not have an 

Casein. A man, aged fifty-two, t tered at 
the Clinic December 29, 1923. H 
slight bleeding and passage of n ft 
fecation for the last year. Proct 
nation disclosed a lesion, about 
ameter, on the left anterolateral wall of t! 
tum, at the level of the first valve. 

January 3, 1924, 150 mg. of rad ¢ 
for twelve hours (1800 mg-hr.) w 
applicators placed along the media 
growth. The rectum was packed vy 
January 21, 100 mg. was given f 
600 mg-hr. 

Proctoscopic examination, Januar} 
gratifying disintegration of th 
about a third of it remained. Pri 
amination, kebruary 12, did 1 
of carcinoma, but a large ulcer « 
of the former lesion. Perirectal 
duced the lumen to 2 cm. Ap 
was shown to be surrout 
mass and was obstructed dow () 
tion was advised. 

Colostomy, April 12, 
of metastasis to the liver or | 
29, posterior resection (Kra 
performed. It was necessary t 
toneum widely. The entire rect 
e of the rectosigmoid was r t 
tion was difficult because of inf 
ous treatment by radium. 

The pathologist reported ad 
graded 1, and necrotic ulcerati 
amount of fibrosis. A few cat 
found in the fibrotic tissue; none was ¢ 
the ulcer. Probably the car 
most completely destroyed by rad 

The patient has been under ob 
intervals. On his last visit, Septet )29 
there was no evidence of malignar In D 


| 
| 
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mbet 29, he stated that he wa ent not show evidence of malignancy in the rectum. 
valth. lhe inguinal nodes again treated. Decem- 
v. An g hfty- o lat ber 13, the rectum appeared to be normal ex- 
the C! Janua ), 1924, compla x of in cept for a scar in the a and low in the rec- 


tert t | th tumforthelast tum. External idiation and implantation 
t| \ rectal polyp | nex- was applied to the ma the right inguinal 
( WI! Nove } ha region. 
heer alignant. A eale April 26, 1929, the rectum was clear. The 
t of the oj ation. S1X right inguinal ma had decreased 30 to $0 per 
t b giN he cent. kurther radium packs were applied to the 
f Proct nguinal mas 
a growt to 6cm January 13, 19 the home physician stated 
tt t tl just that there had not a recurrence but that 
al ; wed ulcers had developed on the right leg 
4 CaAsE vi. A man, aged eventy-five, was ex- 
t c amined June 29, Ig He had noted pain and 
rad bleeding in the rectum for? months. Procto- 
hroug opic examinatio1 wed a large inoperable 
pla arcinoma involy the middle third of the rec- 
f | ! the po lf. The lesion was ad 
f oh Surt rent but was not t tive Biopsy showed 
t | nocarcinoma, graded 2. 
f [reatment by radium followed coagulation of 
9 ' t 2 the central part of the tumor with surgical di- 
t thermy ive Lp] t ns of a tube of 50 mg. 
\ ed with 1 f brass and 2 mm. of 
were g ectly against the local 
t [| on for a period of six he h, a total of 
f 9 meg-hi he 11 nal lymph nodes were 
9 o packed, four is each, with distance of 1 
h, a total of 6 mg-h High-voltage 
f tgen ray W pI five fields en- 
f reiing the pe ly 
th \ugu t 4, proct nation showed 
H ( cust he carcinoma t aced by an ulcer 5 cm. 


oscopic examinations, 


a ), 1926, and Novem- 
Proct ), 1926, « t rence. The pa- 
ft t nt was exan it the Clinic in August, 
( ty y28, and ld not be found. Ina 
( \l t tter dated March , 1930, he mentioned some 
f prostatic troubl t stated that he did not 

ive rectal sympt 
4 Case vi. An ig ixty, came to the 
al tasta Clinic July 14, 1927, with a complaint of having 
B ¢ had diarrhea for two and a half months. Proc- 
19 toscopic examination showed a large, fixed car- 
\I 6, fit cinoma in the t of the rectum begin- 
14cm. abovy Obstruction would 
t t not permit the proct ope to pass through the 
' t ass. Biopsy sh adenocarcinoma, grad- 
t July 21, colostomy was performed. Some en- 
ged nodes w f the mesentery of the 


| 
| 
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sigmoid. A large tumor extended above the 


peritoneal fold and was fairly adherent in the 
sacrum but still movable. 

August 9, 96 mc. of radium were placed in the 
rectum for six hours; the rays were filtered 
through 1 mm. of brass and o.5 mm. of silver, 
on a long lead stem. 

August 12, 56 mc. were applied for ten and 
three-fourths hours with the same filtration. 
August 16, 50 mg. were applied for fourteen 
hours; the rays were filtered through 1.5 mm. 
of monel metal, 2 mm. of lead, and 0.5 cm. of 
rubber, a total of 1178 mc-hr. and 700 mg-hr. 

Krom August 18 to 23, 1927, high-voltage 
roentgen rays were applied to four fields. 

October 21, proctoscopic examination showed 
a small slightly active area 18 cm. from the 
anus. The lumen was not diminished. The pa- 
tient had gained 16 pounds. February 15, 1928, 
the original lesion had dissolved remarkably. 
Only a few small polyps remained and the colos 
tomy opening could have been closed if the pa 
tient had desired. A letter, May 14, 
stated that there were no signs of the former 
trouble. The patient feels well, and has been 
gaining weight. 


CONCLUSIONS 


The data obtained from the literature 
and from our own files have guided us in 
the following conclusions: 

1. We are of the opinion that cases of 
carcinoma of the rectum are surgical prob- 
lems and that radium and roentgen rays 
are valuable surgical adjuncts. 

2. The cases may be classified into oper- 
able and inoperable groups. Definite rules 
cannot be made regarding the method of 
classification; however, all cases of exten- 
sive local lesions, and wide fixation, with or 
without a serious break in the patient’s 
general health, are placed in the inoperable 
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group. In a limited number of cases in 
which the lesion is operable, an exploratory 
operation may reveal local or distant me 
tastasis. 

3. In a selected number of operable le 
sions a combination of operation, radium 
and roentgen rays should produce more 
lasting results than operation alone. In the 
event of preoperative preparation of the 
patient with adequate irradiation, the time 
interval between treatmentYand _ surgical] 
removal should be at least eight weeks, or 
sufficiently long to permit satisfactory heal 
ing to have occurred in the treatment field. 

4. The inoperable group furnishes many 
problems. It is possible in some ¢ 
treat adequately without colostomy. 
this event, the colostomy should be elective 
rather than emergent. Patients with exten 


: 1 
sive at ieast one 


TO 


lesions should receive 
course of adequate treatment; however, if 
the general health 1s sensibly undermi 
only cautious treatment is indicated. There 
is a possibility that in certain « 
condition may be made operable b 

able treatment and a sufficient interval of 
time. 


ASeS 


is all that should be ey 
pected in the presence of lesions 1n which 
malignancy is graded 4. Treatment by 
radium rays, supplemented with high-vol 

age rays, is the treatment of 
choice. Colostomy should be performed at 
an elective time. 


Palliation 


roentgen 1S 


6. For the present we should maintain 
flexible method of treatment and thus in 
dividualize it as much as possible. Through 
cooperation and coérdination of effort 
present results should be greatly improy 


* 
Fo: discussion see pag 
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A STUDY OF 210 CASES OF CARCINOMA OF THE REC 
TUM AND ANAL CANAL, TREATED BETWEEN d 
1914 AND 1925 INCLUSIVE* 


By BERNARD F, SCHREINER, M.D., ad JOSEPH P. O'BRIEN, M.D | f 

State Institute for the Study of Malignant Disease (Burton T. Simpson, M.D., Di ) 
BUFFALO, NEW YORK \ | 

ARCINOMA of the rectum is a com- all of our operable cases, treated with radia 

4 mon disease which occurs at any age, tion, have remained well five years or mor 
from nineteen to eighty-seven years in our and 22 per cent have survived for five years | 
records (see Table 1). It comprises about or more. One and four-tenths per cent of | 


4 per cent of all the cases of malignant neo 
plasm admitted to the Institute. 


| 


Age Incidence at the time of Admission 


Group 1g ) }}40-49 ) 69 ) i 
I 4 

I] 4 16 

1] 19 | 9 

Tota 69 
Of the 210 patients in this series, 121 


were males, 89 were females; 17 of the pa 
tients were single and 193 married. A pos! 
tive blood Wassermann reaction was re 
corded 1n only g cases. A history of cancer 
in the immediate family was reported in 48 
cases. 

A careful perusal of any statistics includ 
ing a large number of cases must neces 
sarily impress one with the relatively small 
number of cases that can be relieved surgi 
cally. The number of operative cases varies 
from 25 to 32 per cent. This leaves about 
75 per cent of all the cases in which some 
other form of treatment must be carried 
out. 

The operative mortality is estimated to 
be about 15 per cent. Taking the largest 
percentage of operable cases and consider- 
ing the operative mortality, we have only 
about § cases in 100, or § per cent of all 
the cases of carcinoma of the rectum, in 
which there is any chance of a five year 
survival. Irradiation, which is possible in 
a very large percentage of the cases, may 
eradicate the disease or prolong life through 


its palliative effect. Seventeen per cent of 


* Read at the Fifteenth Annual Meeting, An 


Radiur 


all of the inoperable cases, thos: 
the tumor was fixed and had infiltrated 
the surrounding tissues, have 


which 


well for five vears or more. ( ’f course, we 
realize that these figures are low but th 
treatment in this series of cases has been 
to a large extent, inadequate. 

The major responsibility for the unne 
sarily high mortality rate in carcinoma of 
the rectum, lies with the general practi 


tioner who sees the patient in the earl 
stages of the disease, W hen a radical cu 
might be attempted. In most cases a det 


nite diagnosis is possible by ordinary 
examination. The hard edge, the crat 


are almost unmistakable. Yet our statis 


tics, as well as those from oth 1 larg 
clinics, show that persons afHicted with 
this disease apply for treatment 


late. 


early stages they 


Although symptoms app 
are usually tr 

benign condition for six months 

or even longer. Our records show that 
duration of symptoms, before applying t 
treatment, 1s from six months to tw 

It is wrong to include alternating constipa 
tion and diarrhea, blood and mucus di 
charge, ribbon stools, and cach 


the first symptoms. These at ) ri 
gotten. Over and over again on 

the histories of an increasing re 
evacuation; of a small movement, 
loose, passed two or three times a wh 


such was not the habit; of an increas 
tendency to constipation when 
not the habit; of the occasional passag: 
a little blood with the stools, 


1] 
renerally at 


( 


ciety, Det , Mich., June 23-24, 19 
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tributed to hemorrhoids. In other words, a 


definite change of habit in the fr 


juency 
and character of the stools. 

The most common seat of the disease 1s 
from 2 to 4 inches from the anal ring. In 
only 20 of the cases 1n this series was the 
lesion located in the anal canala though 
this 1S the comm seat of chrot 1 ! flam 
matory lesions such as piles and fistulae 
In only a small percentage of th Ss was 
the lesion abov inches 1n th tum. 


nt of the growths were an 


nular. a few were horseshoe or nearly an 
nulat 
7 

grou ng tne pat oy of 

carcll of th rectul plac ( rder of 
1 

frequency,1sS asI LOW 

I \denocal 1 destrue broad 
ulcer vith edges tt e! 
circ tn DOV | to 
obst ) 

1 
Dal f scirrn p tend 
is 1tS earl restatiol 

» Ou reine 

cellular growtn al 
in L) ing 

11 
+ | ial \ \ 


il 
we ) cn \ 
11 
th colloid 
papl \ i t 
Ou on 
pt in of yp wths 
ther S 1 \ to supp VIEW 
that either h oids or fisst 
cursors OT 
There is a w Variation int xree of 
malignancy dep ng upon tl le ac 
tivities of the host and the eg cha 
ictet! the LS It s the con 
sensus Of op ng path tnat 
carcinoma of the rectum 1s relatively be 
nign: that the growth remains | ed fot 
] N t D \\ ( 
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Ar 


a considerable period before extending by 
continuity to neighboring structures, or by 
metastasis to the regional lymph nodes. 
Exceptions may be found in cancer of the 
rectum in young persons. In these cases the 
growth invariably spreads rapidly and 
widely by metastasis. 

The direction and method of spread out- 
side of the rectum are also important fac- 
tors in estimating the chances for removal. 
The spread anteriorly with fixation to the 
bladder and prostate precludes the pos- 
sibility of surgical removal. The causes of 
numerous surgical failures are downward 
spread through the perineal skin, the ischt- 
orectal fat and external sphincter ani; 
lateral spread through the levator ani, 
rectorectal lymph nodes, and lymph nodes 


in the region of branches of the internal 
iliac arteries; upward spread through the 
peritoneal fold to the pelvic mesocolon and 
paracolic lymph nodes and a group of 
glands situated on the 


arteries. 


left common iliac 


rREATMEN 


Prior to 1919 these 
with 


cases were treated 
mg. of radium inserted against the 
lesion in the lumen of the strictured bowel, 
supplemented with low voltage roentgen 
rays. In 1919 and 1920, needles of 12.5 
mg. of radium were inserted into the tumor 
mass, supplemented with low voltage roent- 


gen rays. In 1921 the use of glass seeds of 


These were intro- 
mass and radium 
packs were applied exte rnally. The pack 
factors at this time were: distance, 6 cm.; 
brass, 1 mm. aluminum, and 


emanation was begun 


duced into the tumor 


hlter, 2 mm. 


t cm. rubber: ervthema dose, 6,000 to 
- me-hr.: depth dose, 17 per cent at 10 
cm. In 1922 the treatment was modified. 


Tumors which were situated in the lower 2 
or 3 inches of the rectum and could be 
reached easily, were accurately planted 
with seeds of emanation, supplemented 
with high voltage roentgen rays. However, 
in treating tumors located high in the rec- 
tum, this method was found to be difficult 


on account of the danger of perf rating the 


| 
= 
_ 
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peritoneum. So they were treated by the 
insertion of tandem tubes of radium in the 
rectum for from 1,000 to 1,200 mc-hr. per 
tube, filtered through o.5 mm. gold, 0.5 
mm. brass, and 1 mm. rubber, supple- 
mented with high voltage roentgen rays. 
The total dose approximated about 130 per 
cent, 3 to § cm. from the tubes. During 
1922 and 1923 the roentgen radiation was 
given in one sitting; since then the dose has 
been divided over a period of a week to 
twelve days. 

We now consider the treatment as de- 
scribed above as having been inadequate. 
It has, however, been an essential factor in 
developing a better technique. 

Since 1926, we have treated all cases with 
gold emanation seeds supplemented with 
10 cm. packs or heavily filtered high vol 
tage roentgen rays. This we consider far 
superior to other methods used. Unfor 


tunately, we are unable to consider any of 


these cases in our present report as no 
evaluation of any method can be given 
until five years have elapsed. We hope 
that with the use of gold filtered emanation 
seeds, together with more energetic ex 
ternal irradiation, our five year end-results 
will far surpass what has been accom 
plished hitherto. We hope that by educat 
ing the general practitioner, as well as the 
laity, to recognize all early symptoms as 
possibly dangerous, we will be able to se 
cure a larger number of cases in the ear/y 
stages. This will help considerably 1n cop 
ing with the malady successfully. 

Surgery has been used only to relieve 
obstruction, either complete or threaten 
ing. In selected cases of cancer of the anal 
ring or tumors situated low in the rectum, 
causing much stenosis and pain, we re 
sorted to electrocoagulation, completels 


destroying the anal ring and lower end of 


the rectum. This, we noticed, relieved the 
patients’ suffering and improved their gen 
eral condition, even though it left them in- 
continent. Two of these cases had colos- 
tomy in addition but we noticed no advan- 
tage in comparing them with those who did 
not. 
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GROUPING OF CASES 
We have divided these cases 
groups: 


into three 


Group 1—All cases in which the diseas 


was local and confined to the wall of the 
rectum or anal canal and was fairly mova 
ble. 

Group 11—All cases in which the dis | 


ease had infiltrated the surrounding ti 


rounding tis | 
sues and was fixed—-mechanically inoper 
able. 

Group 11-—All cases with widespread 


metastases such as metastases in the liver, 
mesenteric nodes, lymph nodes, or groin 


LTS OF TREATMEN 


Group I: 24 cases. 
I case Was unimproved and lost 
2} Cases are av ailable ror study, of t 
4, Or 17 per cent, have be 
years or more. 
1 1s alive ¢ vears after admiss 
Vears after last treatm 
18 died trom the disease: 
21n from 3} to 4 vears 
{in from 2 to 3} vears 
61n trom I to 2 year 
sinless than a year 
Group Il: 143 cases. 
I Case was unimproved and lost 
4 died from intercurrent diseas 
for 3 vears 4 months; 1, for 1 
had had palliation for 3 years; 
week after treatment, 
niotomy performed 


trom shock ¢ \ 
Ise wh I 
1 38 cases are available for study, « 
4, OF 1.4 Per cent, hav 
vears or more. 
1 was well for 4 vears when th 
rence. This patient Is st 
admission but has a mass fi 
VIS. 
135 died from the diseast 
g in from 3 to 4 years 
[1 in from 2 to 3 years 
43 in from I to 2 years 
less than a year 
Group III: 43 cases. 
1 died in 4 to § years; this pat 
tases when she was admitted. 1 
rectum disappeared for 3 years | 
before death. 
1 died in from 3 to 4 years 
gidied in from 2 to 3 vears 
10 died in from I to 2 years 


22 died in 


less than a year, 


| 


In some of the annular which 
d, the 


mm. Yet with a 


srowths 
have healed, stricture is very mark 
lumen being not over 


little care and regulation of the bowels with 

American oil and mild cathartics, these 

patients have been very comfortable 
CONCLUSIONS 

1. In Group 1 cases, 17 per cent have 
been well five years or more. 

2. In Group 11 cases, which w hope 
lessly inoperabl Cases... OF 1.4 cent, 
are well five years or more. T] cases 
have urvived tor five vears or m Of all 
of the Group cases, 39 pe rcent nave had 
palliations « f from one to four yea 

\ |] the cases 1n Group with 
disse) ated ! tastases, died () a few 
of these had palliation 

) () ING, 
FRICK CH NI 
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just above the 
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sules in a Wheatstone bougie. The patient made 


a complete recovery from this one treatment 
and has remained continuously well. I saw him 
two years ago and the clinical and proctoscopic 
examination showed no remnant of the lesion. 

| have been somewhat impressed by the pal- 
liative treatment of the large ulcerating lesions 


internal sphincter on the pos- 


terior wall. I have had a lesson on these in 
methods of treatment, and this also applies to 
the large ulcerative lesions in the vagina. Con- 
trary to Dr. Bowing’s 
uch a favorable 


report, | have not had 
influence upon these by sur- 
face applications as I have by needling the base 
and margins of the ulcer. These lesions have 
not receded as I would expect them to from the 
amount of irradiation 

ficially in the table clini 


that was applied super- 


Dr. Loucks 


she wn by 


vesterday and described by Dr. Bowing. The 
patients who returned six to eight weeks after 

ich treatment showed very little, if any, re- 
gression, but upon using the terstitial irra- 


liation healing has taker patients 
of the rectal 
well for three 
metastasis to the 
ver. Three other patients at 


have continued to have function 
phincter. One patient remain 
vears and then died from 


still living over 


periods of one to four vears. These have all 
been patients of advanced ag whom noth- 
ng radical could be done and I feel that this 


palliative treatmet been \ satisfactory. 

Undoubtedly w make a mistake in at- 
tempting to cure malignancy. The word “‘cure”’ 
hould be eliminated. We should speak of the 
radium treatment of these cass not of cure. 
We do not secure cure in many of our problems 

medicine, but the palliative care of these pa- 
tient possible and I think it is very satisfac- 
tory, even in le I whic n hav gone on toa 
point where colostomy is necessary. Those pa- 
tients have a regression wht satisfactory, 


and I feel that my treatment of rectal malig- 


nancy has been much more satisfactory since 
| got away trom the 


Dr. Isaac 


express m\ 


idea of curing them. 
LEVIN. N w York Citv. 
opin the question 
ur colleague asked regarding the treatment 
lhe difficulty in the treat- 
ment of carcinoma of the rectum with irradia- 
the fact that the organ offers 
comparatively little protection against the reac- 
tion from irradiation carcinoma of the 
esophagus in this respect is the most difficult 


problem for radiotherapy, th 


I wish to 


of operable cass 


tion consists 1n 


tum is nearly 
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B. F. Schreiner and 


as difficult. The same is true in malignancy of 
the larynx. Irradiation would give excellent 
results if it were not for the fact that intensive 
irradiation produces necrosis of the cartilage. 
I have treated a number of cases of carcinoma 
of the larynx with thyrotomy and insertion of 
radon, but my opinion to date is that laryngec- 
tomy offers the best chances in operable cases. 
The same is true of carcinoma of the rectum. | 
think there is no doubt that surgery is superior 
in operable cases. I use both radical surgery 
and irradiation. Radical removal of carcinoma 
of the lower sigmoid and rectum is a hazardous 
undertaking but the results, both immediate 
and final, are superior in selected cases to those 
obtained by radiotherapy. If the case is not 
absolutely operable, and that can be decided 
frequently only by laparotomy, then I believe 
that radiotherapy in carcinoma of the rectum 
if it is annular, should always be preceded by a 
colostomy. In the course of a colostomy I in- 
sert radon into the upper portion of the tumor 
and follow this with insertion of the peripheral 
part of the tumor through the anus. I have had 
good results in many cases with this technique. 
But until our methods of radiotherapy have im- 
proved considerably operable cases should be 
treated surgically. 

Dr. Bowne (closing). At The Mayo Clinic 
the surgeons appreciate the possible good to be 
derived from a combination of surgery, radium 
and roentgen rays in the treatment of selected 
cases of carcinoma of the rectum. They pre- 
fer not to operate on lesions graded 4. In other 
words, for the present we have one definite type 
of carcinoma of the rectum. Asa rule 
of recurrence following surgical removal of the 


in cases 


primary lesion, and in cases of grossly inopera 
ble lesions, irradiation is given. The surgeons 
appreciate the fact that they need not assume 
an added risk in operating in a given case. | 
can only emphasize what Dr. Skinner has said, 
that it is our province to do everything we can 
for these patients to make them as comfortable 
as possible. If we do not accept this problem 
and give these patients all possible relief, they 
may seek treatment from less ethical sources 
with corresponding detriment to their condt- 
tion. If these patients are not encouraged they 
will jump at any straw for relief. We prefer 
to advise the relatives rather than the patient 
in case of an ultimate poor prognosis, so as not 
to break the patient’s morale. 

| feel that our results SO far are too meager to 
warrant a definite statement in regard to what 


Joseph P. O’Brien 


can be expected from treatment in a given ca 


but from the few cases I have reported, anc 
from others in our files not reported, I believe 
we can favorably influence rectal tumors. How 
ever, treatment must be limited because of th 
situation of the primary tumor, its size and ex 
tent of fixation, and so forth. Colostomy is a 
desirable procedure, but it carries a certain risk 
and is not necessary in all cases. The fact that 
we can approach sterilization of the field, in 


some cases completely, by the application of 
radium should be more generally known. 
eral years ago limited preoperative radium 
treatment was given in a series of cases and 
within a week or ten days posterior resection 
was done. This method of treatment was soon 
abandoned. The surgeons soon found th 
complications, such as edema, bleeding and 
postoperative infection, were more common 


However, some of these pat 


} 


these cases. 
could not return to the surgeon for one reaso! 
or another, so the operation was del 
months and in some instances n¢ 
malignancy was found when posterior 
was done. Biopsy was not done at th 
treatment was given but everything | 
the diagnosis of carcinoma. 

As I have said, as yet a definite re 
tion cannot be made regarding the best meth 
of treatment; however, evidence is at 
which shows clearly, provided pr 
radiation is applied, that the treatn 
be adequate and the time before operation suf 
ficiently long to permit as much local 
as possible. The interval should b: 
weeks and probably months. 

Dr. O'BRIEN [ think perhay 
express Dr. Schreiner’s viewpoint in carcinoma 
of the rectum, I should 


closing 


say that w 

any surgery. Every one of our ca treat 
bv interstitial irradiationandenergetichighpow 
er roentgen rays. We do not perf | 
tomy, and see no advantage in doing 

results of the most modern method of treat 
ment, | am sure, will be that we will see a fa: 
superior percentage of clinically well patient 
at the end of five years. 

In listening to Dr. Bowing’s remarks regard 
ing cases in which he was unable to palpat 
see any evidence after irradiation of 
of the rectum, I was reminded th: 
pated many cases of that nature 


impossible to feel or see any scar tiss e or tumé 


supple n t 1 W 


high power roentgen therapy. 


tissue after radium therapy 
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THE RADIATION OUTPUT OF THE ROENTGEN TUBE 
AS DETERMINED BY THE TYPE OF APPARATUS* 


J. ZAKOVSKY 


} HE efhciency, n, of a roentgen tube is 
determined by the ratio of utput 
f radiation energy to the electri oo 
OF 1 el | electrica ergy 
mine the ethciency of a tube « d on 
various types of apparatus a! pare 
the merent v<« S the ipa ist 
be made under conditions of equa nerg\ 
output (in this case radiation energ or of 
equa ergy | Whe th t 
put of 1b Wo ditftet al 
par is 1s held t th t ot 
he \ S th 
of ] aATUS J b 
1 W ( tn tub ] tn 
two t\ Ss of t 
W he ( r\ 
put 1c a th 
represents the tpu tub 
( n WO T ppa | 
h t 
tric | is ra 
pel 
a ] 
When a high 1 ( 
tron ib ta 
tub 
he p \ ra 
t i 
the ) 1] 
hniament of tn itTnode. ni icting 
powel ( 1 th ) tial 
the speed of 
the in i¢ T KV, 
~ 
KI lhe 
pings nt of inode 
gives rise, In a to hea ontin 
uous tube spectrum, the sh wal 
length of which he region mor 
penetrating ra S) 1S cisely 
by the Planck-Einstein equa 


KV. 


in Angstrom units my). Figure 1 
shows the radiation intensities, I, as calcu- 


lated by March? for different wave lengths 


100 kV 


and for various constant potentials applied 
to the tube. Th i 


tensities increase 1n pro- 
portion to the tu 


be current strength. These 
to Dauvillier,? show a 
maximum for constant potential at a wave 
length, A 1.304. With sinusoidal po- 
tentials, the resulting spectrum will be a 


values corresponding to 


Curves, accordain 


compound of th 
each instant 1n accordance 
with the above curves, and Dauvillier gives 
the equation, A 1.3 
of the maximum. 


the potential at 


4, for the position 
Chus, the type of radia- 
tion differs depending on whether constant 
or varying voltag 


Since, however, 
the determination of the rating, 4, of the 


roentgen tube consists, as m 


is used. 


ntioned above, 


L7 
| 
| On 
\ 
| \ 
OV \ \ 
| / 60 
| | 
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in the comparison of the power inputs nec- 
essary to yield the same output of radiation, 
a requirement which is practically impossi- 
ble to fulfill because of the differences in the 
spectra, it follows, therefore, that the deter- 
mination of the radiation outputs, Z, 1.e., 
the comparison of radiations under equal 
conditions of electrical input, is more 
promising for a solution of our problem. 
Besides, it is always possible to determine 
the tube rating, since a tube which yields 
more radiation with one type of apparatus 
has a relatively lower rating. 

In order, therefore, to determine the ra 
diation output of a tube with different 
types of transformers, we must establish 
under what conditions two roentgen ma- 
chines deliver the same power to the tube.‘ 


I. OUTFITS GIVING SINUSOIDAL VOLTAGI 


a) The Half-H ave Outft. The electron 
tube operates directly from the transformer 
and acts as a rectifier; therefore current 
can flow through the tube only during a 
half-period. Figure 2 shows the variation 
in potential. The current curve depends on 
the characteristics of the tube (variation of 
current with potential). To eliminate this 
factor, we shall assume in this discussion, 
first, that we have a tube whose current, 
with proper polarity, increases proportion 


Fic. 2 


ally with the voltage (tube with constant 
internal resistance) and second, that we 
have a tube operating at full load on all volt- 
ages (tube with constant current strength). 


J. Zakovsky Ma 


The actual characteristic must lie some 
where between the two assumed conditions. 
hence this source of error will be eliminated 

from our discussion. 


mA 


a) 


b) 


C) 


Figure 3 shows different characteristi 
of roentgen tubes. Curve a) shows th 
ideal characteristic for full saturation: 
curve 4) shows the limiting character 
for a tube with constant internal resistan 
When a roentgen tube of any 


n char 
acteristic 1s operated at a maximum load 


P, its characteristic wall practically always 


be found to le (see curve c) between th 


above indicated limiting values. The ct 
rent curves corresponding to these limiting 
conditions are shown in Figure 2: the mid 


dle curve represents the condition for a 
tube with constant internal resistance, and 
the lower curve for a tube at full saturation. 
The electrical power used by the tube 1s 
described by the general equation 


ii 
| 
| ly 
ly 


The potential is best measured by) 


of the spark-gap, the current is 
measured with a moving coil milli 


which indicates the algebraic meat 


of the current curve. 
If we | 


gap, the 


measure, by means of 


peak potential of vari 


tial curves and, by means of the d r 


rent milllammeter, the average of 
responding current curves, It Is 
] 
to apply 


a correction 


pean potential and constant milila 


reading. This factor 1s: 


lhe ror tne! ippara 
j 
for tn iD I sistal 
/ 
tor ti comp! Saturated tub 
} ] f 
the Gratz circuit four elect 
arranged at the high tens! 
(ra I cn a la 
tined sinusoidal potential reach 


during each half-wave. The ti 


of the potential curve 


and of! 
curves due to potential and lin 


acteristics are shown 1n Figure 


| 
| 
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The correction factor is calculated like 


that for the half-wave outfit, 


for the tube with constant internal resis- 


tance and 


tor the fully loaded tub: 


II, OUTFITS WITH ECHANI( RECTIFI- 
CATION N FLUCTUATING 
DIREC VO! 
Apparat Rot Veedle In- 
i ru pler. In this type of inte rrupter, the 


sinusoidal potential delivered by the trans- 


rormer 1s interrupt d by contacts needles) 


actuated by a synchronous motor in such 


a manner that only the positive half-wave 
of potential reaches the tube, and contact 


is Maintained only for 


the period of maxi- 


Vou. XXV,N 
| means 
hy — 
| ter 
J 
| 
| 
/ 
fi 
— 
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mum voltage. The voltage ‘curve corre- 
sponds to a sinusoidal potential functioning 
during the period 8 7/2, and accordingly 
the current curves for the ideal tube char 
acteristics are those shown in Figure ¢. 

In this case, the correction factor appli 
cable is: 


I’. 1—8) 


\ sing 


for the tube with constant resistance, and 


for the tube with constant current strength. 

For the sake of simplification, these 
functions are evaluated in terms of 8 in 
Figure g at the end of the discussion of ap 
paratus.) When 8 =1 the cut off sinusoidal 
potential equals a full half-wave, and the 
apparatus will show no difference from the 
half-wave apparatus (la). Under practical 
conditions the maximum value for 8 is 0.4. 

b) Apparatus with Rotating Rectifier. 
Whereas the needle interrupter delivers to 
the tube only one half-wave of the current, 
the synchronously driven rectifier auto- 
matically reverses the alternating negative 
phases so that a rectified peak potential 
reaches the tube during each half-period. 
The variation of potential with time in this 
apparatus and the current-curves for the 
fundamental tube characteristics are shown 
in Figure 6. 


J. Zakovsky \ | \ 
/ 


The values for the correction fact i 
determined by 8, the fraction of the half 
period during which the voltag 
to the tube, are given by 


for the unsaturated tube, and 


for the fully loaded tube. In 
and c. have the same 
needle interrupter. 


\ alues 


It will be observed that th 
factor does not change from halft- 
whole-period operation needle int 
half-wave chant 
fier, four electron-tube apparatus 
it 1s dependent first on 5, the du 
contact referred to the half-p 
second on the degree of loading « r the tub 

¢) Multiphase Current Outfit 
Gratz 


apparatus Vs. me 


six electron-tubes 

nected to three binding posts of th 
ondary of the high-tension trai 
that the anode and cathode of the tube ar 
supplied with the polarit 

times. 


circult 


The voltage curve and the correspondin 


current curves are shown in higure The 


1 SIN Wildl | f 
T . | 
| 
T 
coso t 
( 
sin n : | 
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\F F In Figure 9 are shown the values of the cor- 
rection factor in relation to 6 (the relative 
Ve duration of contact) for the saturation 
“conditions of the tube. It will be seen that 
ET TEC. with equal peak potentials and milliam- 
meter readings, a roentgen tube will have 
_ the highest rating (¢=1) on the constant 
| potential apparatus and the lowest on 
outfits with sinusoidal voltage (half-wave 
apparatus, four electron-tube apparatus) 
- with values between 0.637 and 0.785 de- 
: pending on the tube characteristic. A con- 
voltage curve is a succession of met. sideration of these two limiting cases will 
rical portions of the summits of t sine sulmce. 
curve lying between » and 
the peak value equals twice the peak po C 
tential of any phase). Che or jua | Constant 
tion for the calculation of the « tion ( ens lultiphase 
factor is applicable in this case 
ind / 6 18 us values tf 06 at const 
lated are: « .gs6 and 955 corre Omusad 
Spo! to th tub ris 
tics above specified. UO lube al consl. 
NV 
Gre F Cire S 
ers are charge ternately d each 
halt 1 by high voltag the 
er and , discharg les 
] EO 
give the constant potential requ t the 
tube. As show igure 8, the t re 
qu . p f th 
| In order to obtain equal tube loading, 
“ which is necessary for a comparison of ra- 
diation outputs from different apparatus, 
‘either the current or the voltage must be 
increased by 1/c. Therefore the operating 
conditions will be as follows: 
Milli- 
amperes 
Potential (moving 
coil instru- 
cnarat IStics veis D tne 
\ ment) 
origin and the 7 10a 1 OF 
Const volt 
the operating the 
Il. Sinusoidal volt 
Cul C1 qult nt 
with 
It V1C net tor ha rec Zo 
it resis 


| 
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2. Tube with con- j 
stant current a2 E 
E 
or - lo 
0.60%7 


Therefore, to compare the energy out- 
puts on two different types of apparatus, 
the radiations must be compared on this 
basis. For this purpose, a calculation was 
made of the spectral intensity distributions 
at E =60 kv. for the above indicated oper- 
ating conditions (2) for both constant and 
sinusoidal voltage. In the latter case, the 
sine curve area was integrated by the well- 


known method of summating strips of 


equal width and varying height as is done, 
for example, for field computations. Figure 
10 shows the radiation intensities /, as a 
function of the wave-length for the five 
operating conditions indicated in the table. 


02 03 0% OF 


]. Zakovsky M | \ 


Comparing the constant potential curve 


J with curves a; and ds, it is apparent that V 
the roentgen tube carries the lower load 
when operated on sinusoidal apparatus 
running at the same peak potential and 
milliammeter reading. The difference can 
be eliminated by I 
(a) increase of the tube current. ‘This 
brings us to curves a and a, between | 


which is located the true spectrum. The : 
wave-length of its intensity maximum | 
which equals approximately two-thirds 
that from constant potential operation, 
lies in the region of soft radiation. The 
relative proportion of soft radiation 
greater than that from constant pot 
tial. 


(b) increase of tube voltage. In a tubs Of 
constant internal resistance w 


intensity distribution curve 4, similar to 
that in the constant potential spectrun 
however, there occurs a shift of the whol 
spectrum toward the short-wave reg! 


to the extent of (1 .785) Xo. Th 
tensity maxima are of equal 
and the proportion of soft radiation is 
In a tube with constant curr | 
strength, the spectrum, /», and tl 
length of its maximum are shifted to | 
ward the region of more penetrati 

diation. The limiting wave-length dr 


to 16237 


less. 


of the value for constant 
tial, and the intensity maximun 
a value about one and one-halt 
great. 
It should be noted that the formula 
Dauvillier for sinusoidal potential 


applies to operation on constant current 
However, in the case of sinusoidal current, 
which is the basis for the calculations of 
curves 4; and 4, the wave-length of the in 
tensity maximum is shifted somewhat 


ward the short wave region. 


CONCLUSIONS 


In order to obtain the maximum possible 
radiation from a roentgen tube under a 


| d, 
| 
| 
7 | 
| 
4 | 
| | Amax = 1.3%04X9 + 0.05A, for \ 
| 
A 
1 
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lower rating of the 
on 


given load, the tube 
when operated sinusoidal apparatus 
(half-wave apparatus or four electron-valve 
outfit) should not be compensated for by 
increase in current strength but by increase 
in tube voltage. Depending on tube satu- 
ration, this increase should be from 1.27 to 
1.57 times the constant-voltage equivalent, 
provided the tube can stand this without 
danger of breakdown. 


may be used up to II 


Diagnostic tubes 
kv. max.; therapy 
and material-testing tubes may be used up 
to 200 kv. max. This always yields harder 
radiation with a smaller proportion of soft 
rays than is given by constant voltage. 


The intensity maximum of such radiations 


from the fully saturated tube, which is the 
desired ideal because of the totally inde- 
pendent regulation yf tube current and volt- 


age, rises about 1.5 times above that from 


the constant voltage tube. Moreover, since 


REFER 


Die \ Ronte 
( 
\I 1 7 
1) \ ER, J | ctorat 


Radiation Output of the Roentgen Tube 


665 


slight gas discharges in the roentgen tube 
on sinusoidal apparatus do not so seriously 
affect the life of the tube as is the case on 
constant-potential outfits(the voltage drops 
in sinusoidal apparatus are smaller than 
those in outfits with rotating rectifier), ap- 
paratus with sinusoidal potential possess 
a considerable advantage under constant 
operation (roentgenoscopy and _ therapy) 
over the other types. In addition, there is, 
as already mentioned, the advantage of a 
smaller proportion of soft radiation in the 
spectrum upon making the required volt- 
age increase while maintaining constant 
tube load. The same is true for short-period 
operation with high load, but here the time 
distribution of the load on the focal spot 
plays a more important role. In this case, 
the half-wave apparatus is the choice for 
small and medium loads, and the four elec- 
tron-tube outfit for large and extreme loads. 
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EDITOR I 


DR. ANTOINE BECLERE 


PRESIDENT OF 


THE THIRD INTERNATIONAL 


CONGRESS OF RADIOLOGY 


D' AN of French radiologists, Dr. An 
toine Béclére has come to occu] a 
warm spot in the heart of every American 
physician who has had the privilege 
acquaintance. It has been the good fortune 
of many of us to come 1 


| 


In cl se contact W ith 


this genial and delightful personality 


to have pronted greatly Dy his instruction 
his great fund of ex 


rience and ex 


emplary and inspiring application to his 
chosen field while at the same tin 


taining his advanced position as 


clan. 

In 1893 Dr. Béclére graduated with the 
title *hvysician of the Hospitals « I Paris.” 
\t first he interested himself in pediatrics 


in the 


urse of which he carried out long 


] 
and interesting experimental investigations 
on immunity by vaccination. 

In 1896, verv much interested 1n Roent 
gen’s discovery, he appreciated at once the 
alluring future offered DY this new nod 
of examination. In »7 he comn 1 the 

study of medical adlagnostic radio1og nis 


general medical service at the Tenon Hos 
pital; here at first, later at the Hospital St. 


\ntoine, for twenty-three years 


he prac 
ised and taught diag tic and th tic 
radiolog 

In ) ne wi L( 1 me b the 
\cad Medicine, and in I9 Che 


valier of the Legion of Honor. 

t the outbreak of the World War, in 
spite of the fact that his age excused 
from all military obligation, he placed him- 
self at the disposition of the Medical De 
partment of the \rmy. \s Meédecin 
of the first class, he was Chief of th 
ratory of Radiology of the Val d 
Military Hospital. Further, he was ap 


Major 
| abo 


(srace 


pointed Chief of the Central Service of Ra- 
diology of the military government of Paris, 
and in this capacity he organized, directed 
and inspected the hundred or more radio- 
logical laboratories which were established 
in the Paris area. 

In 1918, at the close of the war, he was 
made an officer of the Legion of Honor be- 
cause of his distinguished military service. 

Scores of officers in the radiological ser- 
vice of the United States Army had occa- 
sion to meet this renowned radiologist in 
connection with the school of instruction 
carried on in Paris or while in attendance 
at the Val de Grace clinics. 

On returning to civil life after the war, 
Dr. Béclére became a member of the execu- 
tive committee of the Curie Foundation of 
the Radium Institute of the University of 
Paris. 

In 1927, as a final recognition of the 
achievements of this brilliant physician, he 
Was elected Presid nt of the \cademy of 
Medicine. 

Krom the radiological point of view, Dr. 
Béclére was one of the pioneers of radiology 
in France, and founder and first president 
of the Société de Radiologie, and one of the 
founders of the fournal de Radiologie. For 
thirty years he conducted a free educational 
center in radiology attended by practically 
all French radiologists and a very large 
number of foreign workers in this field. 

Among his most important publications 
are the following: 

1. His radiotherapeutic technique in tu- 
mors of the hypophysis, with the first 
known case of lasting cure. 

2. His work on the radiotherapy of semi- 


nomas (testicular tumors) and their metas- 


| 

2nd 

=| 
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tases. He was the first to demonstrate the 
extraordinary radiosensitivity of these tu- 
mors and the excellent results obtainable 
by radiotherapy. 

3. Investigation on the radiotherapy of 
uterine fibromyomas, with more than 15 
treated cases. 

4. From the radiotherapeutic viewpoint, 
it is interesting to note that he was always 
opposed to the German doctrine of the 
single maximum dose in the minimum of 
time. He always maintained the advisabil 
ity of fractional doses, spread out over a 
more or less prolonged period, and more or 
less intense, according to the radiosensi- 


Editorial Ma 


tivity of the tissues under treatment. Later _ | 
developments in radiotherapy have shown 
the wisdom of his stand, and even in Ger 
many everybody has abandoned the singl; | 
maximum dose in the minimum of tim: 
Kurthermore, Dr. Béclére 
doubted the existence of a stimul 
fect from small doses of radiation. 
In the Third International Congress of 
Radiology to be held in Paris from July 
to 31 of this vear we shall all deem it 
privilege to renew and express 
affection and esteem we hold for 
standing pioneer and master of 


James T. Casi 


has alwavs 


ating et 


| 
| 
| 
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SOCIETY PROCKEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States OF AMERICA INDIANA ROENTGEN SOCIETY 
AMERICAN ROENTGEN Ray Society Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
ten Menke. Annual meeting each February 22 in Indianapolis. 
Toledo, Oh MILWAUKEE RoENTGEN Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
City, N. J., Sept. 22-25, 1931 ae 
R Meets first Friday in October, December, February and 


Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los April. 
tition Caltt Place of meeting designated by the president. 
1041. MINNESOTA RADIOLOGICAL SOCIETY 
SECTION ON RaDIOLO AMERICAN LATION secretary, Dr. L. G. Rigler, University Hospital, Min- 
Secretary, Dr. G. W. Grier, Jenkins A! Pireshurch neapolis, Minn. . 
Pa. j : Next meeting: Minneapolis, May 4, 1921. 
Annual 1 P lel; lu New ENGLAND RoENTGEN Ray SoclETY 


RADIOLOGI Sor F No AMERI Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 

Secretary. Dr. I. S. T: oe Mar Anney Boston, Mass. 

Chic: ll ‘ ; . Meets monthly oa third Friday, Boston Medical Library. 

— New York RoeEntTGEN SOcIETY 

ag Secretary, Dr. J. Bennett Edwards, Englewood Hospital 
RADIO CAL SEC Aw Cc Englewood, N. J. 

ecaaiie , Meets monthly on third Monday, New York Academy 

Secretary. Dr. ] ( Blde of Medicine, at 3:30 P.M. 

Pa Calis CentraL New York RoeEntcEN Ray Society 

the Secretary, Dr. Robert C. Hall, 258GeneseeSt., Utica, N.Y. 

ee aT Three meetings a year—January, May and November. 
Rape CA Mankwe PENNSYLVANIA RADIOLOGICAL SOCIETY 

retary, Dr. W. S. Lawre M ts Bld Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

Next meeting, Penn. McKee Hotel, McKeesport, Pa., 
B Rol R SOCIETY May 13-14, I93I 

Secret Manterani R, = PHILADELPHIA ROENTGEN Ray Society 

Ny Secretary, Dr. Karl Kornblum, 3400 Spruce St. 

Meet Meeting first Thursday of each month from October to 

41 a May inclusive, at 8:15 p.m., in Thomson Hall, College 
B 110 of Physicians, 19 S. 22d St. 

retary-Treasurer, Dr. Joseph S. Gian-] RocHester Roentcen Ray Society, Rocuester, N. Y. 
cai Oe ‘ Secretary, Dr. Camp C. Thomas, 476 Lake Ave. 
M ae en eee ee Meets monthly on the first Friday evening at 7:45 at the 
she haut Sr. Louis RoENTGEN CLuB 
Romrronx Secretary-Treasurer, Dr. E. W. Spinzig, 316 Metropolitan 

retary. Dr. Geor M. | 1 Parl Bldg. 


wore rto Ma Meets first week of each month. Time and place of meet- 
nclusive at Vireinia Hotel. ings designated by president. 
CLEVELAND Rat RADIOLOGICAL SOCIETY 


£18 Medical Arts Bldg. Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
M ngs are held at 6:1¢ P.M. at the ( | Cham Meets annually one day preceding the meeting of the 
fC ¢ aA Texas State Medical Association. 
ach month from Oct r to April, incl University oF MicH1GAN RoENTGEN Ray Society 
Secretary, Dr. B. D. Harrington, University Hospital, 
retary, Dr. E. R. Witwer, Harper H Ann Arbor, Mich. 
Meets monthly on first Thursday from O to May, Meets every Wednesday evening from October to 


at Wayne County Medical Society Buil June, at 7:30 o’clock in the amphitheatre of the Univer- 
CENTRAL ILLINOIS RADIOLOGICAL sity Hospital. 

J ee oe » Decatur, I * Secretaries of societies n isted are requested to send 

m tin ] 


the necessary information to the Editor. 
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| 
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Viroinia RoentGen Ray 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 
Next meeting, to be announced. 


CuBA 


SocrEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique Villuendas 64 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 


British InstiruTeE OF RADIOLOGY INCORPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. 1., or as advertised. 

SECTION OF THE RoyAL Society 
oF (ConFINED TO Mepicat MemBErs) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

Section oF RaproLtocy anD Mepicat Ececrriciry, Aus- 
TRALASIAN Mepicat Concress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 
SecTIon on Rapio.tocy, Canapian MEDICAL AssociATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

Rapio.ocicat Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL 


BELGIAN Society OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
Societe DE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse DE RapioLocie (SCHWEIZERISCHE 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
Société FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
MEDICALE. 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RapI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 
DeutTscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FIR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 
Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 


Grosjean, La 


May, 1971 


Permanent secretary, Professor Dr. Haenisch, Klopstock.- 
strasse 10, Hamburg, Germany. 

SGp- unD WEsTDEUTSCHE RONTGENGESELLSCHAF1 
Meets annually in different cities. 

Norp- unD OstDEUTSCHE ROENTGENGESELLSCHAFI 
Meets annualy in different cities. 

Dutcu Society oF ELEcrROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the I 
Spring, and one in the Fall. 

Socteta ITALIANA RaproLocia MeEpIcA 


Secretary, Professor M. Ponzio, University of Turin. : 
Turin. 
SocrETATEA ROMANA DE RaDIOLoGIE st ELEcTROLOGI! 


Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., Bu 
carest. 
Meets second Monday in every month with the excey ! 
tion of July and August. 

Atut-Russtan Roentcen Ray Association, LENINGRA 
USSR in the State Institute of 
Radiology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reinberg and S. G. Simonson 
Meets annually. 


Roentg 


LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gust 
Meets monthly, first Monday at 8 o'clock, State In 
tute of Roentgenology and Radiology, Lenin 
Moscow RoentcGenN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. 
Konobejevsky. 
Meets monthly on the first Monday at 8 
place of meeting being selected by the Soci 
Po.isH Society or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornos] St 
Warsaw. Meets annually. 
Warsaw Section, Society or 
Secretary, Dr. B. Krynski, 11 Zielna St. 
Meets once a month except in the summertin 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in t iff 
countries belonging to the Association. I 
lowing societies, with exception of the Denmark S 
meets every second month except in the sumn 
Society oF MepicaL RADIOLOGY OF SWEDEN 
Meets in Stockholm. 
Society OF MepicaL RADIOLOGY IN Norwa 
Meets in Oslo. 
Society oF Mepicat RapioLocy In DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 
Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’cki n the Stat 
Institute of Roentgenology. 
Society oF Mepicat RapDIOLoGy IN FINLAND 
Meets in Helsingfors. 
Vienna Society OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, General 
Hospital. 
Meets first Tuesday each month, October to Jul) 


ORIENT 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial I 
Meets annually in April. 
Next meeting to be held April 1, 1931. 
Kink1 ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. 


Taiga Saito, Ogawaoike Tyoto, 


Japan. Meets bi-monthly on third Sunday. 
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PROGRAM radiation in relation to the biological reaction. All 
other conditions remaining the same, an attempt has 
AMERICAN RADIUM SOCII 


) been made to determine if there is an appreciable 


HE Sixteenth Annual Meeting of the 


American Radium Society will be hel 


difference in reaction between a relatively strong 

dose delivered within a comparatively short period 

d as compared with the same dose given over a much 


Monday and Tuesday, June ind = longer time. The treatments have varied from a few 
Nionday an lesday, June and o. 2] 
at Philadelphia, | 


conds to several hours. 
Pennsylvania. The | 


es Over 125 animals have been treated in pairs, with 
quarters and place of meeting wil either the unfiltered, mainly beta-ray radiation, or 
Hotel Adelphia. following program through 2mm. of brass, or by means of the platinum- 


e 

has been arranged by Dr. Sanford Withers, gold tube. 

the president-elect « t the Society and air Discussion OPENED BY Dr. Dovuctas P. Mur- 
man of the Prog Committee PHILADEL! 


iE RELATIVE BIOLOGICAL EFFECTIVENESS 


G. Fattia, D.Sc., P. S. HEnsuaw, Ph.D. 


th x-rays and § rays ar ipable of pro- 

5 S O} ing certain biol effects. The relative 
) amounts required to prod the same effect in a 

Ap! OF Pri pend fit way In which 
ose’’) 1s de- 


B ra. 4] f. and measured | ternational unit of X-ra- 


tion, ¢ pt n 1928, is based on 
RB tic tically it is obvious that 
R R t roentgen can | 1 also as unit of gamma 

radiation. The ex] ntal pro re, however, is 

1c W n , Wn e now een 
H Ek. M 1.D., ¢ oO! The met easuring gamma radia- 

) I t 

Having thus m x-rays and gamma rays in 
R i t me unit, it possible to measure the 
G cP? M.D ogical effectiver se two widely differing 
alities of radiatior t seedlings and Dro- 
H phi were us test objects. Che former 
ts four t that logically measurable 

, 1 the latter, one; f which has a different 


5 radiosensitivity. Li rowth was measured in the 


in - cent survival in the eggs. It was 
; that tiss 1 diff tly to the two 
s of radiation and for producing certain biologi- 
tects, t W f 1 to be three to 
‘ off 


ys per roentgen 
Discusston OPEN! Dr. F. C. Woop, New 
BETV ANTICIPATED 
( } IK AND OBSERVED RESULTS OF IRRADIATION OF 
R R 


Gr | Frep W. Stewart, M.D. 
BioLo | 


Conclusions drawn from studies of the effects of 
Hausey J. Baco, Ph.D., a3 
hs ae rradiation on norn ssues are of but limited value 
C.R Ha , M.A “aah 


stimating the effects to b 1 on pathologi- 
Th this | vit cal tissues. | vit thological processes 
} 


show general abnormalities in addition to the 


J | 
or X sp Gamma R 
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local disease—disturbances in metabolism, anemia, 
toxemia, diminished renal output, cardiovascular dif- 
ficulties, localized infections and the like. Deduc- 
tions drawn from the behavior of a certain tumor 
type in one location do not necessarily apply to the 
same histological type in another location. 

Even if we were to take into consideration every 
possible ascertainable factor in a given case we would 
still encounter discrepancies between the expected 
and the obtained result. This however should not 
tend to discourage the investigator. It should rather 
encourage him to insist upon as accurate knowledge 
as possible of the whole physical status of the indi- 
vidual patient, his age, circulatory status, nutrition, 
blood picture, general vigor and renal condition, the 
intimate description of the tumor to be treated, its 
growth character, papillary features, infiltrative pe- 
culiarities, accurate size, location, rate of growth, 
ulceration, type of infecting flora, histological pecu- 
liarities, blood supply and cellular reactive phe- 
nomena. 

The radiation must be measured, the time of on- 
set, duration and character of its effect accurately 
noted. When all these data are available in a large 
group of tumors one will have done everything pos- 
sible toward securing a basis for the estimatior 
expected radiation effects. 


of the 


DiscUSSION TO BE OPENED BY Dr. 


Quick, New York. 


Dor GLAS 


THe Groupinc or Rapium TuBeEs IN Packs 
oR PLAQUES TO PRopwucE THE DesiReED Ds 
rRIBUTION OF RADIATION. 

H. Quimsy, M.A. 
The purpose of the work presented in this paper is 
to make possible the most efficient use of various 
quantities of radium in external applicators. Since 


radium ts used 1n tubes and needles of various sizes, 
and it may be necessary to group an assortment of 
them in an applicator, a study is first made of the 


distribution of radiation around tubes of different 


lengths, from 1 to6cm. With an external applicator, 
it is, in general, desirable to deliver on the skin area 
under it a radiation as nearly uniform as possible 
Kor certain combinations of tubes in certain a} pli 


cators the skin radiation delivered by various ar- 


rangements is investigated and conclusions 


some 
drawn as to general considerations to be followed in 
placing any given set of tubes in a specific applicator. 
A method is developed whereby the actual radiation 
distribution in any instance can be determined, with 
the aid of the data included in this paper. 


Discussion TO BE OPENED By J. L. WeaTrHEr- 


WAX, PHILADELPHIA. 
Monday Afternoon Session 
P.M. EXxecuTIvVE BusINESsS SESSION 


SCIENTIFIC SESSION 


P.M. 
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SYMPOSIUM ON INTRA-ORAL 


Dovc tas Quick, M.B. (Tor.), ¢ 


Attending Surgeon, Memorial Hospital, New } 


MALIGNANCY AND R OSEN 
riviry IN INrRA-OraL Cancer: TH} 


1. GRADE 


FLUENCE ON CLINICAL Proc! E. J | 
Lack OF SATISFACTORY Corr! on B | 
TWEEN ANTICIPATED AND OBSER\ 

DIATION EFFECTS. | 
Frep W. Stewart, M.D., New York ( 
Tumor grading in intra-oral lesions just 


mors of other locations is of particulai 
plied to a group of patients rather t 
vidual. In the individual, size, locat tent 

as judged clinically are, as a rule, of m 

than grade. In other words, in the 11 

\ idicate the 

to be anticipated but may well assist 
providing all 

and exten 


ing does not by any means tt 
accessory factors such as t } 
, together with the g 
patient are taken into consideratior 

The impression given by the pat! 


and radiosensitivity m 


of malignancy 
by clinical judgment and clini 

useful to the clinician treating intra 
so long as he understands the path 


tions, and does not allow his cl 


too lightly set aside by laboratory t () 
other hand, in the extremes of rad t 
malignancy as determined by tl 
mode of treatment selected by th 
greatly influenced by the laborat 
either curative or palliat ve ettorts 1 
clinical-pathological setting of t 
2. THE TreatMentr OF MALIGN | 
OF THE Moutuw sy Contacr A 
or Rapium. 
G. W. Grier, M.D., Pittss 
Where the location of the lesior llows t 
adjustment, the author believes that 
cations of radium are superior to ot met 
radiation therapy. The greater filtr 
this tec hnique supplies a larger percent 
radiation, which has a more beneficial eff 


malignant tissue with less sloughing of 
sues. Interstitial radiation increa 
secondary infection which adds to tl 

to the patient’s toxemia. The 
this method also increases the dang 

metastasis by the treatment. Det 

methods and appliances for placing ar ling t 


radium in accurate contact with th 


1 


ent locations in the mouth will b 


| 

| 
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GENERAL AND Co.tuis P. Huntincron Hos- 


PITALS., 
Pa. CHANNING C, Simmons, M.D., Boston, Mass. 
ve he paper is based on a study of 763 cases of oral 
tinum cancer treated by surgery and tion at the Mas- 
nt to sachusetts General and Collis P. Huntington Hospi- 
n. of | tals between the y 1924. The rules advo- 
tra cated by the American College of Surgeons in 
ntact reporting the results of treatment of carcinoma have 
nt been adopted and n se 1s spoken of as a cure un- 
ot te less it is living without disease at least five years 
after treatment, and t gnosis has been con- 
firmed by a patholo examination. If these rules 
( are strictly adhered to the percentage of cures fol- 
lowing s irgery, using tl term to include cauteriza- 
t tion and the use ¢ tro-su | knife, greatly 
st} eeds that following radiation treatment. In the 
idvanced cases, life was greatly prolonged by radia- 
S) tion, and much harm mav bs by ill-advised 
of t surgery 
t h gree of gna is determined by micro- 
( copic examinati the tiss a distinct rela- 
tion to the pre | should influence the choice 
ra of treatment. | t s a combination of radi- 
ation and surgical treatment gives the best results. 
he methods of treat t of t ses in the differ- 
¢ 1¢ i S SS 
Chis group of s st vestigation but 
we have seen ni t radical changes 
the methe rt t t 
6. THe TREATME? Merastatic INVOLVE- 
MENT OF THE NECK SECONDARY TO INTRA- 
Ora Cane 
N. Mi M.D., ANGELES, CALIF. 
Th nph t a definite func- 
t ti ti tt re a first line of 
lefense in the emb« progress of intra-oral cancer. 
\ssociated pyog fection of the primary lesion 
ayorn t ssibility of regional 
wl glandular involy t. For these reasons our meth- 
ls of treat tast conservative. 
y Patients a t groups and are 
t ft cordl? t t \ n below. 
f I itients in whom 
t cal evid f dis f a palpable node is 
uut. Th re subjected to external irradiation 
o the point t ( on which the 
t tastasis n pected, one-half of this 
mount is administ 1 over the opposite side. If 
nds appeat ring the f wing year, nothing 
m¢ Is a t rs the patient is 
2. 5 Ches nts have movable 
palpable ni Roentgen irradiation as in Group 1 
sca oO ted, the involved 


ry tro-surgical methods. 
Phe fascia, nod nd adherent submaxillary gland 


Rapium or | ( 
\\ | 
1 l 
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are removed. Platinum radium needles are then 
placed around the wound and left in situ for five 
days, or the wound is closed and a radium pack is 
put over the operative site at 3 cm. distance, a week 
after operation. 

3. Palliative Group. These patients have bilateral 
cervical involvement of the nodes or they have mas 
sive fixed involvement of the nodes on one side. 
They are frankly inoperable and are treated with 
two objects in mind: (a) to retard the progress of the 
growth, and (4) to relieve pain and prevent the mas- 
ses from breaking down. This is done by surface 
irradiation either by roentgen rays or radium packs. 
Discussion: Dr. George E. Pfahler, Dr. Wil- 

liam Neill, Dr. Fielding O. Lewis, Dr. B. F. 

Schreiner, Dr. Arthur C. Heublein, Dr. Hen- 

ry K. Pancoast, Dr. Lawrence B. Taussig, 

and Dr. George M. Dorrance. 


SumMaARY of Group of Papers by Dr. Douglas 
Quick. 


GENERAL DISCUSSION. 


4:00 p.M. Members and guests leave Hotel 
Adelphia by bus for the du Pont 
Gardens to be the guests of Mr. 
Pierre S. du Pont. (See April num- 
ber for complete announcement.) 
JUNE g, 1931 

Morning Session 
gi00 A.M. Executive Business MEETING 


9:30 A.M. SCIENTIFIC SESSION 


rHE Breast 
Burton J. Lee, M.D., Chairman 


SYMPOSIUM ON CARCINOMA O} 


1. RESULTS oF IRRADIATION IN CARCINOMA 
rHE BREAST FROM 1902 TO 1928. 


G. E. Prauier, M.D., Pa. 


2 


2. Putmonary Fisprosis FoLtow1nc [RRADIA- 
TION TREATMENT OF MAMMARY CANCER. 
G. L. Fixe, M.D., Attanta, Ga. 


3. Resutts or Postoperative X-ray THER 
APY FOR CANCER OF THE Breast: A Re- 
PORT OF 103 CONSECUTIVE CAsEs [TRE 
MORE THAN Five YEArS Aco. 


ATED 


Portmann, M.D., CLEVELAND, On10 


4. RADIATION TREATMENT OF INOPERABLE 
MAMMARY CANCER. 


Frank E. Aparr, M.D., New York City 


Tue Use or FILTERED Rapon WirEs 
MAMMARY CANCER. 
Georce T. Pack, M.D., New York Ciry 


IN THE TREATMENT O} 
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6. A FurrHer Report on INTERSTITIAL My 
URED IRRADIATION IN THE TREATMENT 0] 
MAMMARY CANCER. \ 
Burton J. Lee, M.D., New York City 


Discussion To BE OPENED BY: James Ewing, 
M.D., Henry K. Pancoast, M.D., Ralph | 
Herendeen, M.D., Damon Pfeiffer, M.D.. 
Max Cutler, M.D., and Ira S. Kaplan, M.D 


e p.M. Luncheon served at Hotel Adelphia 


to which members and the official 
guests are invited, as guest 
Pfahler, Newcomet, Schmidt, Clark. 
Widmann, and Weatherwax. A) 
nouncement of election of Honorat 
Members and respon 


Tur spay, JI NE Q, 192 
Afternoon 1 | 


ExecuTIVE Business My 
SESSION 


P.M. 


2:30 P.M. SCIENTIFIC 


SyMPOSIUM ON MALIGNANCIES O1 
GENITAL TRAC 


Henry Scumitz, M.D., ¢ 


rHE CERVIX. 
P, Hearty, M.D., New 


1. CARCINOMA 


Yo ( 


CARCINOMA OF THE Bop O} | 


H. H. Bowinc, M.D., Rocuester, M 


3. BentGn HeEMorRHAGES OF THE | 
Brooke NM. Anspac H, D.. Pu 4 4 


4. ENDOMETRIOSIS. 
Oscar L. Norsworruy, M.1)., San Ap 


A CarcinoMa DIGESTIVE S 
MAvRICE SITTENFIELD, M.D., New ( 


GENERAL Discussion. | 


THIRD INTERNATIONAL CON 
GRESS OF RADIOLOGY 


The Third International Congress of Ra 
diology will be held in Paris, July 26 
1931, under the High Patronage of M. 
President de la Republique, the Honorar 
Presidency of Madame Curie and the Fy 
utive Presidency of Dr. Antoine Bécler 
All Congress meetings will take place in th 
amphitheaters of Sorbonne,” 47, rue des 


Ecoles. 


_ 
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Congress Commtttee 


President: Dr. Antoine Bécleér« 


Vice-Presidents: Dr. Regaud, Dr. Be 


lot, Dr. Cluzet, Dr. Rechou 
General Secretary: Dr. Ledoux-Lebard 
Secretaries: Dr. P. Gibert, Dr. Claud 
Béclere 
l’reasurer: ie 1. de Roths¢ 
\dj. Treasurer: Dr. Morel-Kah 
Cong) Program 


Sunday, July 26 


e 


Meeting of the delegates of the 26 coun 
tries oOmCclally represented. 
Opening of the exhibition lectre 
he | 


radiological apparatus. 
Official ball welcoming the delegates. 


Monday, July 


Opening m g Of the Cong ne 
Grand Amphitheatre de la Sorbonne, 
in the presence of M. le Pre it de la 
) 
Republique. 
Beginning of work of the S 
| 
() St10on (let ) 
1S. 
| gat the Upera 
\\ da | 
() Stl n dan 
A tS 
Vi ti fa 
(duesti r tn ) dad and 
+ 
Subscrip t 
\\ kx 
(5 “al ¢ J \ 


) 1); 

During the Opening meetil Proftessot 
| r sell of Swed n will speak the ‘“‘So 
Cl il Strugele iainst Cance! 

lout q are ssed at 
tl L onegres ch oft wh pre 
sent la n te it the 
reneral n ting ill sections p oe the 
following authors designated by the radi 


r 


ological societies of their respective coun- 
tries: 

Dr. Cole (U.S.A.): “Radiological Exam- 
ination of the Mucosa of the Digestive 
Tract.” 

Dr. Lynham (England): ‘“Pre- and 
Postoperative Treatment of Cancer of the 
Breast by Radiation (Recurrence and Me- 
tastases EK xcepted) 

Dr. Haenisch (Germany): ‘‘Radiologi- 
cal Examination of the Urinary Apparatus 
by Excretion of Opaque Substances.” 

Dr. Milani (Italy): ‘Radiotherapy of 
Inflammatory Diseases.” 

Communication 

More than 300 communications have 
been announced. They will be divided 
among the following six sections: 

Roentgen Diagnosis 

2. Roentgen and Curie Therapy 

3. Radiophysics 

4. Radiobiology 

5. Electrology 

6. Natural and Artificial Heliotherapy 

Members of the Congress will receive a 
volume containing the summaries of the 
} communi ations be ror the opening of 
the Congress. 

Commission V/ lhe Commis- 
sion of Measures, on which each of the 
twenty principal countries is represented 
by a physicist and a physician, will con- 
tinue the work begun in Stockholm on the 
International unification of measures. 

Exhibitions: An exhibition of books and 
of radiological publications will be held at 
the Sorbonne. Those wishing to exhibit 
books or publications pertaining to radi- 
ology and allied sciences should address 
the Librairie Masson, 120 Boulevard Saint- 
Germain, Paris. An exhibition of electro- 
radiological apparatus will be held at “‘La 
Porte de Versailles.” 

Entertainments: The active and associ- 
ate members of the Congress are invited to 
the three following entertainments: (1) 
Meeting of welcome, with dance, on Sun- 
day, July 26. (2) Opera, evening of Tues- 
day, July 28. ight festival at the 


} 
| 
| 
| 
| 
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Colonial Exposition on Friday, July 31. A 
subscription banquet will be held on Thurs- 


day, July 30. 

Ladies Committee: A \.adies Committee 
will organize excursions in and around Paris 
and visits to museums for the associate 
members of the Congress. The Congress 
members will also be able to visit the Colo- 
nial Exposition. 

Those attending the Congress will bene- 
fit by a reduction of 50 per cent on the fare 
to and from the Congress, on the French 
railways. 

After the Congress, from August 2, seven 
different travelling parties will be organized 
by the Tourist Office of the Congress to 
visit the principal tourist regions of France: 


francs 
1. Lac du Bourget—Lac d’An- 
necy—Chamonix-Mont Blanc 
Evian (August 2 to 9) 1,65 


2. Aix les Bains—Lac du Bourget 

Route des Alpes by automo- 

bile-Nice— Monte Carlo—Cote 
d’Azur (August 2 to 10) 1,5 

x7 Carcassonne Route des Py re 

nees by automobile—Font Ro- 

meu—Luchon— Biarritz— Cote 
d’Argent (August 2 to 10) 1,8 

4. Normandie—Mont St. Michel 

Cote de Bretange by auto 

mobile—Vannes (August 2 to 


9) 1,49 
5. Vittel—Lakes and Passes of 

the Vosges—Alsace——Stras- 

bourg (August 2 to 7) 1,04 
6. Vichy —Auvergne— Puy de 

Dome (August 2 to 6) 685. 
7. Castles of the Loire—Blois 


(August 3 to 6) 


4 


During these tours the members of the 
Congress will visit the principal thermal 
and mineral watering places. 

The Tourist Office of the Congress can 


also organize, according to the wishes of 


those attending, any tour or stay in France 
after the Congress, either separately or in 
parties. Members of the Congress wishing 
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to take advantage of this should address 
the Office of the Congress. 

Congress Enrollment: Active member 
ship in the Congress is open only to mem 
bers of radiological societies and to persons 
accepted by these societies 
membership— 3 


fee for active 
> Francs). Wives and chil 
dren of members of the Congress will be 
admitted as members (fee for 
associate membership— 


associate 

Irancs). 
Please send all information, enrolln 

or subscription fee to the Office of the Thir 

International Congress of Radiology 

rue la Boétie, Paris, France. 


“CHRONIC HYPERI 
CULOSIS OF THI 
FURTHER 
To the Editor: 

In the recent article by Dr. Goldfarb 
and myself on “Chronic Hyperplastic Tu 
berculosis of the Colon’’ which was 
lished in the March, 1931, number of th 
Journal, the third case that was quoted, we 
remarked,was not operated upon. However, 


COLON” 
NOT] 


the case was included because of a simi 
larity to the preceding two cases, becaus 
the patient had pulmonary tuberculosis 
and the course and location of th 
was such as to make the diagnosis of hyp 
plastic tuberculosis of the colon appat 
a safe one. We were careful to note, h 
ever, that there was a definite possibilit 
that this case might be one of the nonspecif 
ic granulomata which we are findin 
and more often, the ditterential dia 
being impossible. The case has recent 
come to operation; a nonspecific granul 
of the terminal ileum was found with no 
involvement of the cecum or ascending 
colon and the resected terminal ileun 
so proved at pathological examination. 
We would appreciate your 
this letter in your Journal, first, to correct 
our erroneous diagnosis and second, to e1 
phasize once more the impossibility of dif 
ferential diagnosis in stenosing lesions of 
the colon. 


Was 


publishing 


Marcy I, SussMAN 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Ropertr B. Tarr, 105 Rutledge Ave., Charleston, S. C. 


ANALYSIS OF THE FLAT GRID AND SOME LESS 
EXCENTRIC FORMS* 


By HOLLIS E. POTTER, M.D. 


ILLINOI 


I IT HAS been sufficiently brought out zero. With every increase in the width of 
° in a parallel ip flat grid the the strip shadows there takes place a com- 
center of operation is far dissociated from plementary narrowing of the intervening 
the center of curvature(atinfinity)andthat light streams. 
during movement a disalignment of me The law of grid absorption 1s best studied 
tallic stripswith reference tothe pathofrays from a single stroke beginning at the o 
din the t wing point and extending to the left 4 inches as 
lined shown in Figure 1. Here the shut-out point 
e is 4 inches and the actual width of the strip 


of centers may take place at th idle of shadow cast at various distances from the 
inv given stroke. position is seen in the height of the shad- 


» RIGHT 


& uNirs AREA SHADED 


6 UNITS AREA HADED 


Fig. I FRIMARyY HAY ABSORPTION IN FLAT GRIDS. 


. Effect on Primary Efficie In the edarea at points marked 1, 2, 3, and 4 
niddle of the stroke, which wil alled inches. The shadow effect on the film, how- 
the p sition th orl allows th sage ever, 1S not to be expressed by the simple 
of all primary rays not absorbed 1n the very _ s¢ ries I, 2, 3, 4, etc., but by the series 1, 3, 
thin edges of tl ips. At this int 5,7, represented by the heavily inked areas 
it equals the normal grid in primary ray thus marked. The disalignment is small 
ransmission. When moved f during the first inch of movement and the 
position in either direction some of the pri- small triangular shaded area marked, I, 
maries are absorbed in the s faces. results. This area is the product of the in- 
Moved farther this quantity bec s in- tensity (or height) of the shadow times the 
creasingly larger up to the “‘shut-out” point time during which it acts. Similarly the 
where all direct rays are stop] the shaded areas marked 3, §, and 7, represent 
rid and its primary efficiency becomes correctly the shading effect or primary grid 

"R na se f art grid diaphragms by Dr. Potter. A 

1) | \ nt ra Sin 1] appear in the 


| 
| 
| 
LEFT 
4 3 2 
5 7 7 
| 
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absorption during successive inches of 
movement. The total shading effect dur- 
ing this run of 4 inches to the left is the 
summation of I, 3, 5, and 7, or 16 units, 16 
times as much as was produced during the 
first inch alone. 

It is probable that this high rate of in 
crease of direct rays lost during progres- 
sive stages of disalignment has not been 
fully appreciated. 

Suppose now that an equal or 4-1nch grid 
movement were made to start at a point 2 
inches to the right of the 0 position and ex 
tend to a point 2 inches to the left. The 
total grid absorption is now represented by 
the two smaller areas marked 1 and 3 in the 
shaded areas which upon summation total 
only 8 units, half the quantity produced in 
the 4-inch run located all on one side of 
the © position. 

This brings out graphically the high pen 
alties of a long stroke and shows that for 
maximum efficiency in the use of a flat grid 
the exposure should start and stop on op 
posite sides and at equal distances from the 
position. 

The illustration used above was from a 
grid that conveniently shut-out at 4 inch 
es. From Figures 11 to v a graphic idea is 
obtained of primary loss in grids of ditter 
ent ratios designed to operate at 
distance. 


ad inch 
Figure 11 simply introduces the 
shadow formation in a1 to 4 grid. ligure 
111 shows the proportionate width of strip 
shadows and light streams at the 1, 2, and 
4-inch points from the o position. igure 
1i-A graphs this 1 to 4 flat grid operated at 
24 inches, showing intensities of light and 
shade at various points. Figures iv and 
Iv-A represent the same quantities for a flat 
grid 1 to § ratio and Figures v and v-a for 
one of I to 6 ratio. 

These quantities are approximately cor- 
rect for a single strip in a flat grid and it 
was brought out in the previous article that 
the disalignment of one strip is virtually 
the disalignment of all strips when operat- 
ing at the designed center. 

Referring back to Figure 1, it 1s noticea- 
ble that if the grid were moved but 2 inch 


Potter M 
es, of which 1 inch were either side of the 
O position, the total primary grid absorp 
tion represented by the small shaded tri 
angles marked 1 and 1 would total but 
units whereas the unshaded areas aboy 
marked 7 and 7 total 14 units, giving th 
relatively low absorption of on 
total primary energy. 
Effects of Scattered Ray [1 pli 

The Mecltinmasns present in a flat grid is 
known to reduce the number of pri 
reaching the film. Does it also reduce th 
number of scattered rays? No. The sca 
tered rays start from all points above th 
grid and proceed in undiminished quantity | 
through the slots or int hovel metal of th | 
strips in a manner independent of disalign 
ment. With this in win one can compu 
the effect of disalignment upon tl 
of ray mixture (in percentag fr direct | 
emerging below the grid, using again th 
data furnished by Wilsey. 

Suppose the disalignment 
enough to produce halt a “shut 
mary radiation, $0 per cent efficiency. 
scattered rays, undiminished 1 
will be absorbed by a ratio I to6 g 
extent of 89 per cent, the remaining 
cent being passed on to the f 

Below 6 inches of water th 
scattered rays 1s 4.9 times as or 
or 490 parts scattered to 
With half a “‘shut-out” but so parts of d | 
rect then pass through th | 
with 11 per cent of 4 parts 
$3.9 parts scattered. The; yur | 
ture upon emergence can therefor re] | 
resented by the ratio of direct rays to tl | 
mixture, the number ‘so divided | 


or 45 per cent. 
lor the effect of disalignn it thi 
be compared with the purity 
emerging below a normal grid or a flat 
placed in the o position. T 
of direct is now I parts and the scattered 
unchanged at $3.9 parts. The purity of th 
mixture is the ratio of 100 to 13.9, or 6% 
per cent. 
At the half “ 


he trans 


shut out” point, the nor! 


65 per cent purity has been r 


a 
| 
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per cent, a drop of 17 points, or 40 per cent. 
From Figure v-a it can be seen that this 
point lies just inside the point 2 inches dis- 
tant from the o position in a 1 to 6 flat grid 
operated at 24 inches. 

Effect on Definition. Aside from the 
size of focal spot within the roentgen tube 
the factors which determine definition are 
the tube-film distance as compared with 
the patient-film distance. Definition would 
be greatly improved in all grid work if 
grids were designed for maximum tube- 
film distance and minimum patient-film 
distance. These principles are common to 
concentric and excentric grids and would 
deserve no special mention at this time if 
they were capable of being carried out with 
equal facility on both types. 

In the practical construction of flat grid 
apparatus, however, there are two physical 
factors which lend difficulty in obtaining a 
minimum patient-film distance. First, all 
flat grid cover material shows considerable 
deflection under slight load which is not 
present if the same material be given a 
curved form. Even slight curves give small 
angles of deflection and allow the cover to 
be permanently anchored with small clear- 
ance space between it and the grid without 
fear of contact. The fixed transparent 
cover of a flat grid must usually be made of 
thicker, more rigid material and a larger 
clearance space provided for the inevitable 
stretch and sag. A flexible anchorage of the 
grid apparatus so that it can follow the sag 
seems commendable. 

Second, when a flat grid is incorporated 
into a table so that its transparent top 
serves as a grid cover it is difficult to design 
the side frames of the table so narrow that 
they will fail to interfere with the place- 
ment of cassettes. All the early tables were 
faulty in this regard. To use a stock grid 
apparatus it was of necessity anchored low 
and the clearance space above the grid be- 
came outlandishly in excess of other re- 
quirements. On some makes the writer 
measured a patient-film distance of 2 3/4 
inches and the least was hardly under 2 
inches. But little thanks were bestowed 


Potter M 


upon a friendly criticism of this fault but 

it is noticeable that it has been largely cor 

rected, often by veryingeniouscontrivances, 
v. Tendency to Line Formation on Film 


In a smooth running flat grid apparatus of 


modern design there arises a tendency to 
form visible lines on the film when the grid 
travel has reached a point about one third 
of the distance between the 0 position and 
the shut-out point, and continues to the 
shut-out point. In case the tube is improp 


erly placed with reference to the midline of 


the grid this error produces additional dis 
alignment even though the grid stroke was 
properly centered. Arguments for a bal 
anced short stroke are manifestly as impor 
tant from the standpoint of line formation 
as for preserving high primary grid efh 
ciency but are entirely predicated upon thx 


assumption of a rigidly careful tube focus 


placement. 

To obtain a proper explanation of thi 
lines or “corduroy ”” effects obtained in th 
use of grid diaphragms, one must considet 
all causes. With a smooth running g 
any form it is conceivable that lines might 
be caused by one or more of the followin 
factors. 

a) Oscillations in the tube which gi\ 
momentary high voltage effects eith 
a make or break exposure. 

6) Gross irregularities in electrical « 
ditions which might give uneven exposur 
at intervals. 

c) Over-fractions of exposure time 


vond the time required for the transit of 


any exact number of grid units. 
(2) Synchrony, near-synchrony, or mul 


tiples of synchrony between the number of 


pulses from the tube and the passage o 


grid strips over individual points in the 


film. 


It takes but few experiments to become 


satisfied that under ordinary working con 
ditions (a) and (4) can be ruled out as 
common cause of “corduroy” so that irre 


ularities in roentgen-ray intensity can be 
safely ignored. 

Over-fractions (or under-fractions) of es 
posure beyond the time required for transi 


S 
| 
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of exact multiples of the grid unit are very 
important. (Here the unit 1s the combined 
width of one grid strip and slot.) To satisfy 
the laws for invisibility exact grid unit mul 
tiples should be trav ersed In order to cover 
and uncover each portion of the film for 


begin at any phase of the grid cycle and end 
at any other phase. With our fine grid con 
struction it would be impractical to try and 
control 


” 


“start and stop” points, as sug 


gested by Caldwell, for a coarse grid an 


short stroke. In our ordinary exposures the 
chances for accidental synchrony are very 


low and the probability of over-fractions 


very high. This accounts for the terms 
“probability” 


erence to line forn 


and “tendency = used in ref 
ation in these chapters 
and accounts for a lack of uniformity in the 


results in any series of carefully controlled 


experiments on the ettects of qdisalign 
ment. 

These over-fractions of exposur nave 
significance in the operation of any form of 
grid apparatus. Lines are probable when 


ever the over-fractions are high in ratio to 


the total exposure. W 


hen but few lead 


strips pass over a given film line as in a 
short exposure and short grid n t 
the probability of lines from hig Lt1O 
over-fractions is greatest. This 1s i 
normal and in a flat or excentric grid, but 
least in a normal where disalignment 1s ab 
sent and grid strip shadow narrowest. Ina 
long stroke the ettect of a small over-trac 


too ratio to be VISIDI 


tion 1s of 


The full effect of over-fractio1 f ex 
posure cannot appreciated, nowever, 
without understanding the fourth possible 
factor which deals with the frequency of 
tube pulses in relation to the spe f grid 
travel. In case roentgen rays were pro 


duced as a direct uniform light this would 


not be essential. But being ordinarily emit 


ted from the tube 


other number of Waves per sect 


arises a possibility of synchrony between 
tube pulses and grid strip transit over given 


points in the film; a much greater prob 


ability of conditi ns which approa SVNn- 


in the torm of I: or 


\nalysis of the Flat Grid 681 


chrony; and a fair possibility of multiples 
or near-multiples of synchrony. 

This establishes the fact that the effective 
grid movement may be much less than its 
actual physical movement. In full syn- 
chrony the grid will apparently be at a 
stand-still and its effective motion nil. With 
grid motion near synchrony its effective mo- 
tion will be very small, as if advancing or 
retarding slowly. The longest effective grid 
motion occurs in a long stroke where by 
chance the moving rate is farthest away 
from synchrony or a multiple of synchrony 
and the many pulse effects widely distribu- 
ted, fractionated in effect, and not “heaped 
up” as in “corduroy.” 

With any reduction in the amplitude of 
effective grid movement the result is that of 
a physical short stroke; the over-fractions 
of exposure are high in ratio and become 
visible in the films. Under conditions of 
disalignment as when working far from the 

position in a flat grid the widened grid 
strip shadows especially tend to produce 
lines. 

During the last month Mr. FE. F. Flar- 
sheim of Liebel-Flarsheim Company has 
run hundreds of experiments along this line 
which should be written up for publication 
and shown publicly. At my request also 
Mr. William Dee of General Electric X-ray 
Corporation and Dr. R. S. Landauer of 
Standard X-ray Company have verified the 
observations as to line causes and their 
elimination. 

vi. Can Film Lines be Prevented during 
Disalignment? Yes. The theoretical analy- 
sis of line causes suggests a practical method 
which has now succeeded in experiments on 
grids of various forms when working under 
conditions of disalignment extending all the 
way from o to the shut-out point except in 
exposures of very short duration or in short 
grid runs. At this writing experiments on 
lineless films at half.a second or less are still 
going on. 

The method found adequate to “kill” the 
lines consists simply in substituting for the 
ordinary exposure of abrupt start and stop, 
one in which the intensity gradually rises at 


equal lengths of t xposures rily 
«| 
| 
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“make” and gradually falls at “break” of 
roentgen-ray current as in Figure v1. 

This exposure automatically cuts out the 
possibility of initial and terminal oscilla- 
tion effects, and fractionates to invisibility 


NTENS/TY 


,t@ 


CurReENT INTENSITY, Rises DuRING 
Time InTERVAL O-M AND DuRING 
Time INTERVAL N-O 

the over-fractions of exposure in anything 
but the shortest effective grid movements. 
While the duration of initial rise and termi- 
nal fall of ray intensity should theoretically 
depend upon the amount of over-fractin 
in any given exposure, this being unknown, 
a reasonable over-allowance of time is rec 
ommended. I have made no determination 
as to the necessary time for ‘“‘feathering”’ 
these exposures but Mr. Flarsheim believes 
so far that one-sixth of the total exposure 
at start and one-sixth at stop is quite ade 
quate. This agrees roughly with my im 
pressions although I have frequently ob 
tained perfect results in less time. 


“Feathering” the beginning and end ot 


exposure may be accomplished by a rheo 
stat or in a number of ways. I have been 
warned against outlining my own methods 
because | work with direct current 
chines and they are not widely used. The 
principle is very simple and it may be ex 
pected that a simple device for “feather 
ing’ on any machine may be soon worked 
out by the manufacturers. It 
known in advance that films without line 
penalty may be easily made in stereo mul 
tiples through the spine on lateral shift and 
there are hopes that these results may be 
obtained in half a second or less. | 
handed the problem over to the roentgen 
ray experimenters mentioned above. 

vil. Summary of Points Which Contribute 
to the Effectiveness of klat Grids. The above 
recital of principles underlying flat grid 
diaphragms which violate to some extent 
the basic dicta originally laid down for ef- 


ma 


may be 


have 
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\ 
ficiency and invisibility need no particular | ci 
summary but are intended to emphasiz a 
the limitations in design and Operation of . 
this most convenient form. i, 

The following constructive inferences | ‘i 
may be drawn: 

(a) An efficient flat grid must operat | 
only during transit from point to poi J 
equally balanced by the central or 0 posi 
tion. 

(6) Any great amplitude of n 
duces a rapid increase in primary ray | 
a diminished purity of ray mixture upor 
emergence and a disalignment of metalli 
strips favorable to line formation on filn 

c) The main cause of lines on film dur 
ing disalignment is the over-fraction of ey 
posure beyond the transit time for exact 
multiples of grid unit. These over-fractions 
may be of high ratio in long as well as in 
short stroke exposures if the el] 
has been modified by a_ near-pulse-grid 
unit synchrony. 

ad) Vhe line producing effect f thes p 
over fractions 1S avoided by obliterat u 
them. To do so one has only to kill th ib 


ruptness at start and stop of exposur 
e) Without such tempered exposure flat 


grids give early penalty from faulty tub 


placement. Their operating flexibilit 
less than in normal erids. 
f High ratio grids hav 


more credit than due. Even a 
g1VeS per cent efiiciency In scatt 
absorption which 1s quite suthici nt 
many purposes, and to be compar 
Sg per cent eticiency in to 
g) Kor definition the question of pat 
fhlm distance 1s one inherently more diff 
cult in the design of flat grid appar 
than in one of curved form. S 
means of compensation for the sag of flat 
material is required. 
vit. The effectiveness of slight 
grids designed to Operate fron al 


siderably nearer than their center of curva 


ture may be known from the foregoing at 
alysis to measure up at points Intermediat 
between the effectiveness of the flat 


that of the normally curved. | 


| 
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ciation of centers there is a straight line to a radius of 25 inches, has a central de- 


increase in disalignment at the end of a_ pression of nearly 3 inches, might prefer a 


given stroke. It should only be remem- curve of 36 inches radius, dropping away 
hered that during unit increases in disalign less than 2 inches at center, or one of 72 
ment primary grid absorption increases ac- inches which would curve down less than 
cording to the series 1, 3, 5, 7, etc. an inch. Such high radius curvature grids 

Those objecting to the fully curved form made to operate at small convenient dis- 
which, in a width of 22 inches and tance take penalties less than the flat grid. 


LIGHT-PROOF BOX FOR STORING EXPOSED FILMS 


G. SCHNACK 
and RIS 1 and 2 are drawings of an 1 This insures the film lying flat and not 
expensive light-proof box for sto1 x- crumpling on itself; it also insures a slight 
posed films until it is convenient to op projection of each film above the next one 
them. The only feature worth mentioning — behind it, making the films easy to pick up. 
s the sl g surt of The box is so fitted into the table that the 
cover when closed lies flat, in the same 
plane as the table top. The notch described 
: / F —— acts as a handle. A similar box can just as 
conveniently be built against a wall. The 
box mav be lead-lined 1f necessary. 
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NORMALE ANATOMIE DES Kopres IM RONTGEN- 
BiLD. Il. Ter. (RADIOLOGISCHE PRAKTIKA, 
Band XIII.) Von Universitits-Assistent Dr. 
Karl Goldhamer, Leiter des R6ntgenlabora- 
toriums an der I. Anatomischen Lehrkanzel 
(Prof. Tandler) in Wien. Cloth. Price, M. 
120. With 44 photographic plates, 44 illus- 
trative schemas and 26 projection diagrams. 
Leipzig: Georg Thieme, 1931. 

This second part of Goldhamer’s Atlas of the 
Skull possesses the same features which recom- 
mend Part 1 to the student of roentgenologic 
interpretation. The anatomy of the skull is de- 
monstrated by twenty-two projections of the 
dried skull and an equal number of living sub- 
jects, carefully indexed and captioned in four 
languages with accompanying diagrams show- 
ing how the roentgenogram was obtained. In 
many respects this book is more useful than 
Part 1 for it is in the special view and oblique 
positions that the average r¢ entgenologist gets 
into difficulty. The content is sufficiently in 
clusive. It deals with special positions for vari- 
ous parts of the skull, such as, mandible, mas- 
toid, malar bone, orbit and nasal bones. The 
temporal bone, for example, is studied in the 
positions described by Schiller, Stenvers, 
Mayer, Sgalitzer-Fischer and Staunig-Gat- 
scher. Roentgenography of the teeth is in- 
cluded. 

The technical quality of the prints is satis- 
factory for the purpose although a few of them 
might have been slightly improved. 

The roentgenologist, especially if he is more 
than ordinarily concerned with skull work, 
should not consider his library complete with 
out both Parts 1 and 1 of this Atlas. 

W. Har 


Das RONTGENVERFAHREN. Ein LEHRBUCH FUR 
DEN ARZT UND DIE TECHNISCHE ASSISTENTIN. 
Von Dr. Kurt Kirschmann, Facharzt fir 
Réntgenologie in Berlin. Paper, price 23 
Marks; bound, price 26 Marks. Pp. 345, with 
283 illustrations. Leipzig: Georg Thieme, 
1g 30. 
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ROENTGEN DIAGNOSIS 


HEAD 


Brun, R.G., and JauBerr pe Beauyevu, A. Un 
cas de pneumo-ventricules aprés blessure du 
crane. (A case of pneumoventricles following 
injury to the cranium.) ¥. de radiol. et a’ élec- 
trol., June, 1930, 74, 338-343. 


Cases of penetration of air into the cranial 
cavities as a result of injury to the skull have 
been reported in the literature only rarely. 
After a very brief review of all these cases, the 
author reports one of his own (the roth in the 
literature) which is of peculiar interest. A man 
twenty years of age was shot in the head witha 
revolver three years previous to the examina- 
tion. The bullet lodged in the brain and the pa- 
tient was referred by his family physician for 
the extraction of the pre yjectile. The first roent- 
genograms made for the purpose of localizing 
the site of the bullet revealed considerable air 
in the subarachnoid spaces and in the third 
ventricle. A second examination one day anda 
third two days later, showed that part of the air 
had absorbed, the right lateral ventricle alone 
remaining visualized. The patient did not want 
to submit to an operation and was discharged. 
From information received two months later it 
appeared that he was in good condition and ap 
parently symptom-free. 

The interesting feature in the case is that the 
bullet established a communication between 
the outside air and the fluid spaces of the cra- 
nium, there being a leakage of the cerebrospinal 
fluid with replacement by air. The difference in 
the appearance of the pneumoventricles in the 
roentgenograms was no doubt due to the varia 
tion of the leakage of the cerebrospinal fluid and 
consequent refilling of the fluid spaces with air. 
After healing of the fistula the air absorbed and 
there was return to normal.—T. Leucutia. 


CrorHers, Bronson; Voctr, Epwarp C., and 
ELvey, R. Cannon. 
cases with fixed lesions of the brain. 
Dis. Child., Aug., 1930, £0, 227-246. 


Encephalography in 


Am. F. 


Encephalography, the removal of cerebro- 
spinal fluid and its replacement by air, is re 
garded by the authors as a formidable proce- 


dure which is probably uniformly followed by a 
meningeal reaction. In this paper they report 
their experience with this admitted] 
method of study as it was applied to a gt 
children with supposedly fixed lesions of thi 
nervous system. They believe that the meth 
reveals information of great value, and that, a 
a result, treatment can be carried out mor 
promptly and more adequately in many cas 
They follow Pancoast and Fay who have 


used the term encephalograms as applied to th 
resulting films obtained by the introduction of 
air into the spinal canal after the withdrawal of 
fluid, in contradistinction to ventriculogran 


as applied to films obtained after 
ture of the ventricles with insertion of ai 
Neurological material in a children’s hospital 
according to the authors can be divided fairl 
satisfactorily into three groups: th 
dren suffering from active or prog! 
ease, such as meningitis, tumor and the vat 
well-demarcated syndromes, who are as a wh« 
treated enthusiastically and intelligent 
children afflicted with prenatal defects, such a 
mongolism, spina bifida and the like, who a1 
regarded with well-justified pessimism; 
group of children whose nervous systems hat 
been attacked by any one of various agents, of 
which trauma and infection are tl 
portant that have left anatomic eff 
iologic perversions. This group, wl 
large can be subdivided into two g 
children with poliomyelitis and (2 
cerebral damage. This final subgrouy | 
with which their paper is concerned. | 
Adequate study of these cases should estal 
lish three points: 1) the anaton tuatiol 
2) the physiologic residue, (3) a logic: 
tional program. Ordinary methods of 1 
investigation do not adequately cover any of 
these three requirements in the grou] 


pu 
cussion and they believe a search fo! t 
methods is justifiable. 

The question as to whether an admitted 
formidable procedure such as encephalograp! 


is reasonable is dependent, it seems to them 
answers to five questions. The first question, 
“Is definite diagnosis possible without it?”’ 


pends upon what is regarded as a definité 
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and Radium Literature 689 
and left stereoscopic and anteroposterior and 
posteroanterior single films are exposed. The 
lateral stereoscc pic films are first made and then 
the head is turned from side to side beginning 
with an angle of about 60°, but gradually di- 
directly up. 
; then made and 
after this the patient is turned face down and a 
posteroanterior film 


minishing the arc t1 


I he anteroposterior exposure 


taken to outline the pos- 
terior horns. Turning the head from side to 
side is done to equalize the remaining fluid in 
the ventricles. 
shadow of the ven- 
tricle is slightly larger than the ventricle itself. 
This error seems unimportant to them. They 
also assume that no great variation occurs with 
\ “‘normal film” 
tricles and even mark- 
ings over the cortex. They have divided the 


They assume that th 


transient changes of pressure. 
hows symmetrical vent 


films showing unusual distribution of air into 
four groups: (1) Reasonably symmetrical dila- 
tation of ventricles. In general, they regard the 
dilatation as due to a deficit of brain tissue 
rather than as hydrocephalus from obstruction 


or lack of balance between formation and ab- 
orption of fluid 2) Marked asymmetry of 


ventricles, presumably from unilateral atrophy. 
It will be noted that in general the displacement 
of the intracranial contents toward rather 


than awav from the enlarged ventricle. This is, 
of course, a vital point if tumor is one of the 
possibilities. iggesting deepened 
ubarachnoid spa lependent on cortical atro- 
phy. They are frankly dubious about some of 


these cases, but present them for what they are 
worth. (4) Absence of ai ntricles. If no 
other evidence of block exists, they regard fail- 


ure of air to enter the ventricles as due to some 

hnique. With 
had few such 
h films add to, rather 


than decrease the complexity of diagnosis. 


nknown factor or to faulty t 


esults. Obvior 


They believe that encephalograms properly 
taken and intelligently interpreted, give defi- 
nite information of positive value in at least 
one-half of properly selected cases. In the re- 
mainder, negative facts of importance can be 
established. Encephalography should be used 
before final judgment is passed on the future of 


children severely hi | by fixed cerebral 


lesions, unless other severe methods are demon- 
strably adequate. They are,of course,unable and 
inwilling to mak uwnostic decisions on the 


R. S. Bromer. 
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Low-Beer, ApALBerr. Verinderungen am 
Schlifenbein bei florider Osteomalazie. 
(Changes of the temporal bone in florid osteo- 
malacia.) Fortschr. a. d. Geb. d. Réantgen 
strahlen, July, 1930, 42, 102-107. 


The author recently observed rather pecu- 
liar changes of the temporal bones in a case of 
florid puerperal osteomalacia which involved 
the entire skeleton leading to marked deminer- 
alization in the roentgenograms. The changes 
consisted in thickening of the labyrinth capsule 
with densification of part of the petrous bone, 
giving the impression that this portion of the 
skeleton remained unaffected by the osteo 
malacia. The author believes that the cause of 
this peculiar disturbance must be sought in un 
usual ossification conditions of the petrous 
bone, the dense zone around the labyrinth rep- 
resenting the enchondral layer of the labyrinth 
capsule which as is known transforms very 
early into lamellar bone with complete oblitera- 
tion of the haversian canals and the vessels con 
tained therein. One may assume, therefore, 
that this portion of the bone with time becomes 
independent of the general blood supply, Its 
vitality being reduced to a minimum. Hence 
any change in the calcium metabolism resulting 
in osteomalacia of the entire skeleton may leave 
the petrous bone unaltered, leading to the 
rather unusual appearance in the roentgeno- 
gram.—T. Leucutia. 


CRESPELLANI, CarLo. Procedimento per ot 
tenere |’immagine simmetrica delle due mas 
toidi. Incidenza sagittale obliqua antero pos- 
teriore. (Method of obtaining a symmetrical 
picture of the two mastoids. Anteroposterior 
oblique sagittal incidence.) 
May, 1930, 77, §58—568. 


Radiol. 


med., 


The author describes the method that he fol 
lows for obtaining a symmetrical roentgeno 
gram of the two mastoids on a film 1318 with 
two poses, using the anteroposterior oblique 
sagittal incidence. The apparatus used is very 
simple and easily constructed: an orienting cap 
to mark exactly the middle sagittal axis of the 
skull, a goniometer for placing this axis at an 
angle of 52° with the plane of the film and a 
centering apparatus with an arrangement for 
the rotation of the head so as to avoid any 
lateral displacement of the point of support or 
the center of rotation. 
trated. 


The method is illus- 
Audrey G. Morgan. 
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monary lesions to have a characteristi 


Daily roentgen study showed 


ance, being circular, homogeneous, less 0] 


than lobar pneumonia, increasing in 
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though in these cases the use of an 
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only on the basis of histologic investig 

The author describes in detail sever 
and atypical cases, illustrating son 
with the pathologic specimens. 

The conclusion is reached that a 
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roentgenologist in diagnosing a roentg 
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tions to study the progress ¢ if the lesion 1 
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inspiratory movement of the hilus in unilateral 
pleural adhesions, and says that if the cinema- 
tographic picture of th hilus 1S studied care- 


tully and other causes which may change it ex- 
] 


uded, it may be of value in some cases in the 
indirect roentgen diagnosis of adhesions of the 
pleura. 

He then describes the slight changes in the 
pictures of the hila caused by scleroses in the 
incisure pulling on them or by intrapulmonary 
cars; 1n some cases fibrous stripes can be seen 
which cause the pulling. The roentgen pictures 
of different forms of pleuropulmonary sclerosis 
are then given and the displacements of the 
hilar pictures described which are often seen in 
these lesions due to the fibrous tissue pulling 
on the hilus or to pulling of the heart, or both 
these causes together. A study of the displace- 
ments and deformities of the hila in sclerosis 
may show the degree of contraction of the lung 
tissue and the probable distribution of the new- 
formed connective tissue. It may also explain 
certain clinical pictures. In conclusion, the au- 
thor describes changes in the pictures of the hila 
caused by displac ments of the mediastinum 


and heart and shows that these changes, though 
they are brought about by quite complex mech- 


anisms and as a result, sometimes of obscure 


anatomical and pathological conditions, often 
] ] 
help in the diagn f pleuropulmonary sclero- 


y G. 


GREER, E. Pulmonary syphilis. dm. 7. 
Syph., April, 1930, 74, 1 


It has been stated that there have been ap- 
proximately 2 a of pulmonary syphilis 
reported in the medical literature of the world. 


Greer, from a review, believes that the litera- 
ture contains a great many more authentic 
ases. Karshner classified syphilitic pulmonary 


pathology as follows: (1) the pneumonic form; 
2) the gummat processes; (3) syphilitic 
pulmonary sclerosis; (4) bronchiectasis; (5) 
uppurative pr , ulcerations and gan- 
grene 

lhe physical signs, in contradistinction to 
pulmonary tuberculosis, are rather mild and 
insignificant, and the symptoms of syphilis are 


mild compared with tuberculosis. As a rule, 
there is little deterioration of the general health. 
lhe symptoms vary according to the type of 
pulmonary involvement. Greer reports a case, 
the diagnosis of which is based upon the follow- 
ng criteria of pulmonary syphilis enumerated 


= 
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by Howard in 1924: (1) the absence of any 
grave symptoms proportionate to the physical 
signs; (2) the constantly negative tests for 
tubercle bacilli in the sputum; (3) the presence 
of concomitant signs of syphilis elsewhere; (4) 
the repeatedly positive Wassermann blood 
tests; (5) the suggestiveness of the roentgen 
examinations; (6) the strong evidence derived 
from the therapeutic test, and (7) the finding of 
spirochetes in a dark field examination of the 
sputum. The roentgen findings, while not path- 
ognomonic of pulmonary syphilis, when cor- 
related with the above clinical findings help to 
establish a diagnosis.— 7. HH. Vastine. 


Reip, D. The differential diagnosis 
of cardiovascular syphilis. .4m. Syph., 
April, 1930, 7g, 188-194. 

Cardiovascular syphilis presents the follow- 
ing features: it is usually seen in patients from 
forty to sixty years of age; aortic insufficiency 
is common; enlargement of the heart is com- 
mon; aneurysmal changes in the aorta may 
occur and when due to syphilis are usually seen 
between the ages of forty and sixty; dilatation 
of the aorta is present; the blood pressure is not 
increased above normal unless aortic insuf- 
ficiency is present, when the diastolic pressure 
is correspondingly decreased. 

The roentgen evidence of cardiovascular 
syphilis is as follows: increase in the size of the 
heart; blunting and dilatation of the root and 
ascending arch; flabby appearance of the heart 
roentgenoscopically. 

Senescent Heart Disease. Senile heart and 
arteriosclerotic heart are also synonymous. 
They are differentiated from cardiovascular 
syphilis by the following features: they are seen 
in patients over sixty years of age; aortic in 
sufficiency due to arteriosclerotic changes prob 
ably never occurs; aneuryism, when present, 
occurs in patients over sixty; the heart is either 
normal in size or even smaller than normal; en- 
largement of the aorta is usually in the knob at 
the left upper border rather than at the root as 
in syphilis; angina pectoris, coronary infarction, 
various forms of heart block, auricular fibrilla- 
tion, and extrasystole are more common in the 
senescent heart than in cardiovascular syphilis. 

Hypertensive Heart Disease. ‘his presents 
the following features: hypertension is present; 
the heart is commonly greatly enlarged, more 
so than is usual in cardiovascular syphilis; 
aortic insufficiency 1s rare; aneurysmal changes 


do not occur, although the aorta may be dilated 
renal findings of a chronic or vascular nephrit 
are present; forceful cardiac impulse roentgen 
oscopically. 

Rheumatic Heart Disease. Differentiated by 
history of attacks of chorea, tonsillitis and 
rheumatic fever; there is a history of prey 
ously recognized valvular heart disease ext 
ing over a period of years; the condition 


Al 


ally occurs in young individuals and terminate 
fatally before middle age is reached; valy 
lesions with the associated murmurs are alway 
present and sometimes multiple, the mitral 
valve being practically always involved; active 
cardiac infection suggests rheumatic heart; pet 
carditis is common in rheumatic heart but rat 
in cardiovascular syphilis; aneurysm, of 
favors the diagnosis of cardiovascular syphi 
Bacterial Heart Disease. Mycotic an 
are usually small, multiple and rar 
nosed ante mortem. Symptoms and signs of 
fection with pyogenic bacteria are present. 
Nonsyphilitic Aortitis. This usually « 
association with a cardiac lesion, is rai 
spicious clinically or roentgenological! 
usually not detected. 


Other Cardiac Conditions. The vai ar 
rhythmias, Adams-Stokes syndrome, angina 
pectoris and coronary infarction occur in cat 
diovascular syphilis as well as other fort 


cardiac disease. 

Voncardiac Disease. ‘Vabes dorsal 
diovascular syphilis may both be r 
for thoracic pains. 

Pulmonary tuberculosis is not infré 
the clinical diagnosis in cases in which 
rysm is present and responsible for th 
toms. This differentiation roentgenol 
is not difficult. 

Asthma may be simulated by aneut 

Mediastinal tumor must be differ 
from aneurysm.— ¥. //. Vastin: 


Casati, ANNIBALE. Raro reperto radiol 
un tumore del torace. Unusual roent 
finding in a tumor of the thorax. 
radiol., May—June, 1930, 6, 547 


» O, 
A case is described in a man, aged f 
eight, with nothing special in his per 
family history. At the age of twelve yea 
tumor had appeared in the left supraclavicula 
fossa which increased in size on coughing at 
disappeared under normal conditions; it 


completely reducible. About nine ve 


| nN 
| 
| 


VoL. XXV, No 


had a dry pleurisy and for some months his 
voice had been weakening progressiv . He 
complained of vague pain on the right le of 


the thorax posteriorly. 


Roentgen examination showed a round tumor 


ize of a fist with di: 


in the left upper lobe th 


tinct smooth out! It continued vard 
n the form of a peduncle extending to the 
mediastinum. When intrathorac ure 
was increa ead by coughing or othe A a 
appeared from the lung field and a but 
somewnat mali ( appeared the 
clavicle. [here were transmitted 1 tic 
in th tumor but none in the tut n the 
thorax. 

Appa tly th icity was ca l 
contaltr nacyst with tensible part 
of wh VAS 1! part 
without septa i! not com! ting 
vith the \ { V/ 


ym] 
cinol it i | C to 
ai f nang 
th 
] ) 2 
et + 
\ft brief re v of the litera 1 
( iS¢ it npn 
eal: ti } 
Case phang a omat th 
lung tf ( t it O 
ten nati ly I the 1 ta 
tat ty ( 
+ ¢} + one tro} ( 
| t 
Ca 1 or tn 
| i tal tn 
( 1g? no (ye! ra t 
| } 
OW K ¢ xter tl 
lung with ! pit 
t 
rel] Oo t the 
| 
my] ( ntersp¢ veel 
the branches, tl tion! t | ¢ 
us] of t carcino! Of 
] ] 
COL t ex r tube nic 
broncnit i We tn ademonstra 
prima ircine it on, W 11¢ 
non go the t diagne 
It teresting tnat early ¢ 
¢} 
there was a thick g of the ont t 
obat eptun i! that eatl rr 
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The authors recommend that as soon as a 
carcinoma patient develops symptoms of an 
apparently harmless bronchitis, roentgen films 
of the chest be taken in order to rule out the 
possibility of lymphangitis carcinomatosa. An 
early diagnosis in this respect is important both 
from a diagnostic and a therapeutic standpoint. 

The roentgenograms of all the cases described 
are reproduced in order to show the great simi- 
larity of the process to the chronic root infila- 
tions of other origin such as tuberculosis, bron- 
( hitis, Ctc. T. Leucutia. 

Haret, DEVRAIGNE, ‘RAIN, Cu. Imper- 
foration de l’oesophage. (Imperforation of 
. de radiol. 


Ned. ae France, July, IQ2O, Jo, 216 20. 


the esophagus. Bull. et méi 


\ case of imperforation of the esophagus is 
Che barium 
by means of 
a Nélaton sound entered into a pocket without 
descending into the The child died 
t-mortem ex- 
amination revealed that the esophagus termi- 


described in a baby five days old. 


meal introduced into theesophagus 


stomach. 
twenty-four hours later and p 


ated in this above pocket which communi- 
cated with the trachea. A sound introduced 
through the stomach emerged at the laryngeal 
orifice. 

In connection with this very unusual case the 
\bliteration of 
the esophagus, going back as far as 1670, and 
vanced for the 
explanation of the anomaly.—T. Leucutia. 


authors review the lite rature of ¢ 


the difterent theories ad 


GQISCUSS 


Dyes, Orro. 


Gsranulationstumoren. Inti 


Intrathorakale, extrapleurale 
ithoracic, ex- 
trapleural granulation tumors.) Fortschr. a. 
1. Geb. d. Roéntgenstrahlen, July, 1930, #2, 
45-54. 

The author observed a rather unusual case 
of the chest, 
in the right 
the diaphragm. No ac- 


which, on roentgen examination 


presented two rounded shadows 


lower chest just above 
curate diagnosis could be made from the roent- 
but the te 
vealed a cold absce or 
of the ninth rib. In conn 


gen appearance alon st puncture re- 
ginating from a caries 
tion with this case the 
differential diagnosis between various lesions 
of the pleura and chest wall are discussed. 
Leucuttia. 
Brunn, HaROo_Lp, and | KNER, Ww». B. Jr. 
Intrabronchial drainage; its importance in 


the diagnosis f pulmonary 


| 

| 

outack, H B 
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suppurations. Surg., Gynec. S Obst., July, the gall-bladde Fortschr. a. d. Geb. d. | ’ 
1930, 57, 115-124. Réntgenstrahlen, June, 1930, £7, 957-965 
The anatomy of the bronchial tree is re- The author inj } i 
‘ author injected the vasculal tel ot 
viewed and the probable paths of secretion 
hi the gall-bladder with Hauch’'s opag 
eaving the upper bronchi with the patient in 
or in a fewer instances with a susper 
various positions are outlined. An abscess in a ae a 
muth subnitrite in glycerine and \ ; 
the middle lobe of the right lung produces few. 
BEEP instances (37 cadavers of new-born, 2 vers of | 
symptoms as long as the victim remains up- 
right, but W hen he lies on his back, pus pz ASSES From th roentgenograms .- lined t { t 
directly backward from the lesion which is in 
ing onc sions cre I cine 
the front of the chest and enters the main artery shows great morphol \ t 
© > ) O OLOL al i Ol 
bronchus to the lower lobe. This phenomenon | 
: the region supplied by the cystic art 
produces cough and discomfort. A patient 
OCAallZeA CXC sive O e regio 
with hemorrhage from a tuberculosis of the eee ) the typ or | 
elleae; (3 e e of anastom: 


right upper lobe may lie on his left side long 
enough for a clot to form in the bronchus lead- 
ing to the left lower lobe with serious conse- 
quences. Care must be taken in placing a lung 
Pus may 
drain from the lesion which is placed upper- 

most into the bronchi 


abscess case on the operating table. 


on the normal side and 
produce enough obstruction to bring about a 
serious outcome. Lipiodol studies have been 
made to bring out the various types of intra- 
bronchial drainage, and numerous clinical ap 
plications are cited. The signs and symptoms 
in pulmonary suppuration are often more de 
pendent upon the areas to which the pus drains 


than on the actual site of the primary lung 
lesion. The part bronchoscopy plays in the 
diagnosis and treatment of these conditions 


C. L. Ma 


cannot be overemphasized. 


Ricuarps, T. kK. 
men engaged in athletics. ¥. .dm. M. 4 
June 21, 1930, 94, 1988 
Not the usual 


accepting explan 


athletes after strenuous exertion, the author 
conducted roentgen observations of athlete 

hearts at rest and after exercise. Contrary to 
the common notion, the heart was 
every 


in nearly 
case found to be definitely reduced in 
size immediately following great activity. This 
is interpreted as due to a cramp of the cardiac 
muscles which he thinks may be a protective 
Ixces 
contraction, lesse 
circulation, producing cerebral anemia, with re 
sultant collapse and lessened activity.—F. WV. 


Hall 


measure to prevent cardiac overstrain. 


lactic acid may cause 


BDOMEN 
Die BI 
The blood 


RUBASCHEVA, ANASTASIA. 


ung d 


utvers 


org 


+ lase. 


Observations on the hearts of 


ation of 
yhenomena of extreme fatigue and collapse o 
henomena of extreme fatigue and coll t 


supply of 


lation to the distribution of the cyst irtery: | 
4) the ductus choledochus has 


ber of blood su] sources, the chief 
them being the ee “a hepatic c, gastroduodena 
and pancreaticoduodenal arteries. A 


sources must be considered the 


the superior mesente ric, the suprar 


artery of the adipose capsule of t 
T. Leu 
GOLDHAMER, Kari. Ueber Pett 


Gallenblasenwandung. (On petrit 
gall-bladder wall.) Fortschr. a.d.G 


genstraht n, July, 9S 


After considering the path 
cification of the gall-bladder wall, a 
differential is from oth 
occurring in the right 


author describes in detail a ca 
calcification of the gall-bla | 
man sixty-eight vears of age. ‘I t 
was diagnosed by a simple flat film. ( 
tography by oral iodtetragnost ta 
duce a filling of the gall blad ler 
ing obstruction. At operation 
alcified gall bladder with a \ 
stone in the choledochus was f 


Florcken proposed term 
bladder” for 
usual condition. 


the designat on of th 

He considet! 

it of an old 

itly of no ha 
the author accepts the terminology of | 


cess was the end resi 


lesion and was consequel 
he does not agree with him as to 
Asin the ca 

is may be 
the gall ducts 


ness of the lesi mn. 


cholecystit associated W th 


and such a complicatio1 
be said to be entirely harmless.—T. / 


| 

| 

—— 


VoL. No 


MAHAR and Fatcox, A. Un cas det 


tion gastrique avec hernie diaphrag) 

\ case of gastric t lation with diaphr 

matic hernia Lane 

d 4 J j 

Ch i brier ca port of a 1 
hernia with t1 t or the t 
erve nawoma ty yea of ag 
thou that tl n was 
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pal a Cif 
Who Na pt 
t 
ve } 
har t t) 
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of a perforated ulcer had not been proved and 
that the lining of the pseudodiverticulum had 
the appearance of stomach mucous membrane; 
he believed therefore that it was a longitudinal 
biloculation of the stomach. Balli said that an 
intraperitoneal infiltration would have caused 
a cord that the surgeon could have palpated. 
No such cord had been felt on operation, Tan- 
doja recommended that if another operation 
of the 
tomach be examined more closely and if neces- 
sary the stomach be opened.—Audrey G. Mor- 


became necessary the posterior wall 


; stomach. 
dm. Ff. Syph., April, 1930, 74, 199-214. 
The diagnosis of syphilis of the stomach is 
the following factors (Chase): (a) 
positive Wassermann reaction lodd and San- 


based on 


ford report 80 to 85 per cent of these cases as 
having a positive Wassermann reaction; (b) 
demonstra- 
tion of a lesion in the stomach by 


evidence of syphilis elsewhere; 
roentgen 
improvement under adequate 
Che roent- 
ren signs of gastric syphilis are those of Car 


namely, (1) filling defect 


examination; (da 


man of gastric out- 
line, without a palpable mass; (2) hour-glass 
dumb-bell type), x-hour retention; (4) 
liminution of gastric capacity;(5) lessened 
| ib | ty of the $7 Wa { absence of 
peristalsis in involved area; (7 absence of py- 
ric obstructior nt r cancer age; 
)) absence of nich \ diagnosis 
in usually be ma v by acorrelation of the 
bOVe al i! nt eV 
he author st patient whom car- 
noma and gastric ulcer as well as syphilitic 
gastritis were associated with syphilis. He em 


f doing a Wassermann, 
particularly in colored patients, in all gastric 


isany ev idence 


t syph acti\ tisyphilit treatment 

id be institute vi tn tl condition is 
achexia due to syphilis, gastric ulcer compli- 
ated by syphilis, or syphilitic gastritis. H. 


Cuaumet, G. Etude de l’estomac en cascade. 


Study of the cascade tomas h. a radiol. 

t délectrol., Yune 1930, 74, 321-328. 

he author made a study of the mechanism 
of the cascade stomachs without organic lesion. 
lhe cases in which the biloculation was due to 


| 
| 
\ | 
| | 
| 
| | 
| 
| 
| 
‘there 
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perigastritis or other inflammations, to ulcer, 
neoplasm, etc., were not considered. 

The following factors were analyzed in study- 
ing the mechanism: (1) congenital shortness 
of the small omentum; (2) pressure by extrinsic 
tumor; (3) compression by aerocoly, displace- 
ment of colon; (4) increase of the internal ten- 
sion: aerogastry; (5) anatomic predisposition 
of the gastric walls, and (6) spasm. 

It was found that all cascade stomachs pre- 
sented: (1) marked aerogastry, the large quant- 
ity of gas distending the upper pole of the greater 
tuberosity, and (2) pronounced posterior dila- 
tation of the greater tuberosity, the upper por 
tion of the stomach adhering to the posterior 
wall of the diaphragm. 

In studying the above conditions exper! 
mentally, by inflating a rubber tube the upper 
end of which was struck to a cardboard, the 
author was able to reproduce the mechanism of 
the cascade stomach. From this, he concluded 
that the morphologic predisposition together 


with the extensive adhesion of the greater 
tuberosity to the diaphragmatic dome (ana 
tomic factor) and a marked aerogastry (path 


ologic factors) are sufficient to produce a cas 
cade stomach. All other factors are contribu- 
tory, their importance being uncertain and their 
discovery merely coincidental.—T. Leucutia. 


Carcinoma and tuber- 
culosis of the stomach. Surg., Gynec. © Obst, 
Aug., 1930, 57, 245-248. 


Sprunt, Dovuctas H. 


The author adds one proved case of carci- 
noma and tuberculosis of the stomach to 13 
others which he has collected from the litera- 
ture. In each instance the histological picture 
of tuberculosis was demonstrated or acid fast 
bacilli were found in the tissues. Most of the 
patients had pulmonary or generalized tuber- 
No attempt is made to explain the 
simultaneous occurrence of the two diseases. 


C. L. Martin. 


culosis. 


The duodenal niche—a 
criterion in the healing of duodenal ulcer. 
Surg., Gynec.  Obst., 1930, 57, 109-113. 


BuckstTEIn, JAcos. 


Roentgenographic evidence of the healing of 
gastric ulcers has been published by Frieden- 
wald and Baetjer, Ohnell, Hamburger, Rosen 
thal, White, Buckstein, Shattuck, Diamond, 
Crohn, Weiskopf and Aschner, Moutier and 
Porcher, Moncrief and Nichols, and many 
others. However, similar references in the liter 


and Radium Literature M 
ature to the demonstration of healing of duo | os 
denal ulcers are relatively rare. This is partially ss 
due to the fact that the niche is often not pri ‘ 
ent in the duodenal variety and obviously it | of 
disappearance cannot be shown in such cases, de 
Carman and Sutherland could demonstrate a i 
niche in only 13 per cent of their series but ~ 
Buckstein claims a successful demonstration in fi 
29 per cent of his cases examined at Belley od 


Hospital. He reports 3 cases in detail which - 
showed definite duodenal niches that complet 1 
ly disappeared while undergoing treat: | 

C. L. Martin. 


Rarkoczi, NANDOR. 


Uber meine Durchleucht | 


ungsmethode fur das Duodenum. (Oh 


method of roentgenoscopy of the dui | ‘ 

Fortschr. a d. Geb. d. Rontgenstr | 

1930, £7, 941-947. | 

As is known, the duodenal bulb during th 
roentgenoscopic examination is overlap] n | ( 
most positions either by the shadow of 


vertebral column or by the liver. 1 
the 


advocates examination in extre! right 
oblique (dextrosinistral position in which both 


the vertebral column and the liver a t of 
the way. | 
by the shadow of the stomach whic! 


The slight overlapping of 


in this position may be overcome by tl of a 

compressor which is of special construction. I 

a few instances it is necessary to 

the method by the relief examinatio: / 

Leucutia. 

SanpDERA, Roperr. Zur Frage der D tik 
und Divertikuloide des Duodenum im Ront 
genbilde. (On the question of the roentge: | 


appearance of diverticula and divert 
of the duodenum.) Fortschr. G 


orssell in Igl6 des« ribe d the I] 
as characteristic of duodenal divert 
there is a eck-shaped shadow with 
or partially rounded contour in the region of t 
duodenum; (2) this shadow persists 
for one day following the barium n 
is slightly movable especially towat 


terior abdominal wall; (4) there is passage of t 
barium from the diverticulum into tl imen of 
the duodenum; (5) there is no sensitiveness t 
pressure; (6) the passage of barium into tl 


duodenum occurs without stricture 
Later other 
longitudinal arrangement of the folds of tl 


signs such as peristal I) 
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mucous membrat around the divert ium pregnated with an opaque enema and distended 
etc., were added. The author was able t ct without any passage of barium into the loop of 


leum above the neck. When the opaque paste 


~ 


7 unusual 


n from the ileum passed the neck it passed direct- 


of the juodenumM (all of wh ch are 


> 


detail and illu rous roentgeno ly into the sheath, forming a spiral. There was 
grams and specimens), and afteranaly:; them evidently a perforation of the intussusceptum 
n the light of the abov ons, he arrived at the nto the sheath near the neck. Death was 
following conclusions: The roentge1 caused by partial evagination of the intussus- 


of at odenal divert mis b ul ceptum, so that the perforation near the neck, 
certa In the jority of the a following the evaginated portion, opened into 
diagno in bet without diff tin the peritoneum. In internal perforation great 
the b ne ca a different | 


rentiat fron caution ,1s necessary in giving opaque enemas 
order not to cause just such an occurrence 


fore, nothing can | gained b tn sn RG, kinar. Uber Wert adel Rontgen- 


ment of so many roentgen signs, th n untersuchung bei akuter Darminvagination. 


created by these ons being great the Value of roentgen examination in acute 


benefit lerived t tro) | ntestinal invaginatior 1 radatol., June 
1930, 7/7, 194-2 
welve Case are ribed and illustrated 
natol l nva I 1 
with roentgenogram Che author ompared 
eC ale Crol a ntgen and al a . 
the roentgen pictures with thi anatomical pic- 
| raca a na 
\l tures found on operation and found that they 


agreed. They showed a definite difference be- 

ag t tween the ileocecal and the pure ileo-ileocolic 
Nad signs of partia ol type. [his is of value in diagnosis because an 
I C tnt eal Ct arly ileocecal invagination can often be re- 
2 ng placed mechanically wh an ileo-ileocolic in- 
extending from t plenic ang I t n te vagination should alwa be operated on at 


ne nit he roentgen 1 + + imni, 


ntge | Of a ple ileocecal 


20 7 usception usually show i broad cup- 
- aped interruption t lumn of contrast 

wa t Th um and a small amount of gas in the small 
k of estine, even aft vely long while. In 
arg a | rn } I the roentgen pictul t im] leo-ileocolic 
the dilated m as 1t approacn t t ception th ntrast medium is dis- 
tract buted in loops of varying thickness around 
Vn tract I ( ntussusceptum, W hasat ult gives the 
t - pression of an irregular spiral vacuum in the 
vagina wa t imn of mediun The outer cylinder shows 
t at ta listinct folds of mucosa. The amount of gas in 


ta - the small intestine greater than in cases of 


ocecal intussusception of the same duration. 

the perforation pened al It should be remembered that an invagination 

ac. 11 diate perforated a t low down on the n at a few centimeters 

» _ from the ileocecal valve brings about a second- 

\ diagrammat etcn ven OF 1 nt ary involution of the cecum. ‘The roentgen 

¢ pict f | t f wa cture of this variety resembles that of the 
ut ocecal type G.M 

Va t] NORDENTOFT, S xamen radiolo- 
f t | heat iS I] gique de la désinvagination conservatrice 


| 
| 
| 
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non chirurgical de l’invagination aigué des 

enfants sous le controle des rayons de roent 

gen. (On the roentgen examination of the 
conservative non-surgical disinvagination of 
acute invagination in children under control 
of roentgen rays.) (‘¥. de radiol. et d’éle 

trol., July, 1930, 7-4, 369-379. 

The author attempted the disinvagination 
under roentgenoscopic control in 10 cases of 
acute invagination. In 6 the result was good. 
In the other 4 the attempt remained unsuccess 
ful and immediate surgical intervention was 
necessary; one of the cases died shortly after 
the operation and 3 finally resulted in healing. 

The to cases are briefly described and illus 
trated with numerous roentgenograms. 

In discussing the value of the roentgeno 
scopic reduction of invagination, the author 
expresses the opinion that only those cases are 
amenable to such manupulation which show 
the typical roentgen picture as described by 
Brocq and Gueullette: arrest of the barium 
column with a concave line against a convex 
clear zone and, in fewer instances, an increased 
density, more or less sinusoidal in shape, in the 
midaxis of the barium column, due to abnor 
If the 
not reveal these 
typical signs, the disinvagination under roent 


mal shortening of the colonic segment. 
roentgen examination does 
genoscopic control may a priori be disregarded 
and an operation immediately proceeded with. 

In unsuccessful cases, roentgenoscopic exam 
ination may sometimes be useful by giving valu 
able information to the surgeon as to the possible 
degree of reduction, as well as to the mobility 
or non-mobility of the invagination. In other 
instances it may lead to partial disinvagination, 
placing the affected segments of the bowel in 
the right half of the abdomen and thus greatly 
facilitating operative procedures.— 7. Leucutia. 
Pout, Rupoir. Postappendizitische Abszesse 

im Réntgenbild. (The roentgen appearance 


Geb. d. Rintgenstrahlen, July, 1930, £2, 19-36. 


of post-appendicial abscesses. 


On the basis of several cases of his own and 
after a brief review of the literature the author 
discusses the roentgen characteristics of post 
appendicial abscesses. 


The following classification is used: 1. Peri 
typhlitic abscesses; (a) completely encapsulated 
and (4 


communicating with the neighboring 


organs, especially with the cecum 


paratyph- 
litis, para-appendicitis 


In the enc apsulated 
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and dadium Literature M . Vo 
perityphlitic abscess a change in form of th | of 
cecum is the most constant sign. ‘Tl n 
as a rule to the abscess pressing on al 
aspect of the cecal wall, often producing a | pi 
rounded defect. The mucous membra rth Ct 
cecum remains regular, a fact which ofte: t 
very important in the differentiation ft 
mary lesionsof thececum. There is a very mark t1 
sensitiveness to pressure of the entire right a 


quadrant and tn rarer instances th a 
plete lack of filling of the cecum, the imp: 
being that the barium passes from th 
rectly into the ascending colon (St 

If the perityphlitic abscess communicat 


the cecum or the appendix bar 


_ 


into the appendicial cavity. It n 

tioned, however, that this occur tt 

with the barium enema than w | 

meal and therefore the author a that 

all doubtful cases a barium enema { 


without fear of producing aggravat t t 
Hammatory condition. 

Differential 
sions of the cecum 


diagnos 
tuberculo 
carcinoma), invagination of th 
into the cecum, primary tumors ¢ tt 


and inhammation of the adjacent 


fections of the adnexa, pelvic a 
nephritic abscess, Douglas’ pouch al 
11. Abscesses distant from th 
Douglas’ 


and (« 


pouch abscess; (/ tbphr 
intraperitoneal abscess. Int ) 
pouch abscess when ther a 
rectal wall a barium enema oft 
fect or stenosis of the rect 
signs of subphrenic abscess ar 
this article. The intraperitonea 


occasionally Giagnosed bv the cel 


duce on the intestinal tract or b1 
The author includes < ca 

typical roentgenogram n 

value of the procedure, and art 


clusion that roentgen examinatiot 


ful in the diagnosis of post-apy 
cesses, especially as regards th 
tion and extension of the pro / 
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The roentgen diagnosis of col 
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doses in 


f the animals, no 
The in 

t the fact that the 
1orium dioxide hy 

tf the spleen, the 
the reticulo 


wh ther the storage 
the reticulo- 

lead to a disturb- 
iated with this sys- 


intibodies, histio- 


| 
| 
| 
| 
| | 
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cytes, monocytes and other circulating cells, 
and the formation of bile pigments, ferments, 
etc. Investigations carried out along this line 
revealed that if the injection was carried out by 
repeated small doses, no functional disorders 
could be observed even after the lapse of several 
months. In 7 rabbits which received a larger 
dose of thorium dioxide at one time certain 


blood changes occurred but these also proved of 


only temporary duration. 

In view of the above experimental results the 
method was tried in 6 humans, all with normal 
liver and spleen. The thorium dioxide was pre 
pared and injected as follows: A neutral 10 per 
cent aqueous solution was sterilized and divided 
into ampules of 11 c.c. each, and the ampules 
sealed. The contents of one ampule (10 c.c. 
were mixed with 10 C.c. of a 10 per cent olud ose 
solution and injected into the median vein every 
day or every other day until a good visualiza 
tion of the spleen and liver was obtained. Asa 
rule from 6 to 8 injections were needed, this 
giving a total dose of 0.07 to 0.15 gm. thorium 
dioxide per kilogram body weight. There was 
early visualization of the spleen usually follow 
ing the third or fourth injection, while the liver 
shadow appeared later. In none of the cases 
were there any serious disturbances, although 
a slight fever with or without chills, diarrhea, 
general malaise and headaches were observed 
in 4 of the cases, appearing as a rule within a 
few hours following the first to third injection. 


Examinations carried out over a period of 


several months revealed that no injury what 
ever resulted. It seems thus that the method 
harmless.— 7. Leucutia. 


D1 Barpazza, J. A. Observation d’un cas de 
kyste hydatique de la rate. (Observation of a 
case of hydatid cyst of the spleen.) F. d 
radiol. et d’électrol., 
459. 


\ugust, 193 


\ brief case report of a very rare localization 
of a hydatid cyst. The symptomatology dated 
back as far as 1913 and the dullness in the left 
hypochondrium gave rise to various diagnoses 
such as splenomegaly, malarial spleen, pleural 
effusion, etc. The correct diagnosis was made 
only after surgical intervention.—T. Leucutia. 


GYNECOLOGY AND OBSTETRICS 


THoms, HERBERT. Ketal cephalometry in 
utero. ‘7. dm. M. Ass., July $, 1930, 95, 21 
24- 


Abstracts of Roentgen and Radium Literature 


The method previously developed by th, 


author for roentgen pelvimetry is now adapte 


to fetal cephalometry. In this procedure thy 
perforated plate which serves to project ; 
centimeter scale on the film is placed in th 


estimated occipitofrontal plane of the fet 


\ study of 149 cases ante and post partun 


} 


shows that this estimation is suffi 
rate for practical purposes. Krom tab 
cases rules for obtaining other diamete f +] 


skull are formulated._ JV’. /1 


Lasn, A. Lipiodol pelvic cyst 
Obst., July, 1930, $7, 55-4 
The history is detailed of a ] 

abdomen was opened twenty-two months aft 

lipiodol had been forced int 

cavity by the uterine route. Tl 

full of adhesions as a result of a 

ic salpingitis. The omentum wa 

the anterior cul-de-sac and thi 

containing an oily substance wet 
interstices of this structure. Wher 
properly broken down a posit 

iodine was obtained. The patient v 

a normal pregnancy after the 

jected without mishap. The aut! 

lipiodol has no value as an ant 

gests that it be used in studvin tl 

generative tract only in the abser f int 

tion. In this way the format 

cvsts might be avoided..-C. M 
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CuHauvin, and Emperaire, R 
technique de la pneumopyél 
technique of pneumopyelogray 


radtol. cl a electrol., June, lq 


The exact localization of ston 
culosis is of primary importan 
opaque media does not always gi\ 
results since the shadows of the 
superimposed by the shadows pr 
opaque media. It seemed, at least t 
that the injection of air would lea 
sults. The method was repeat 
practice but the pneumopyelogra 
were of little diagnostic value. 

In re-attempting the use of inj 
the purpose of visualization of t] 
the authors found that certain t 
must be strictly observed 


satisfac tory results. Thu 35 beca I tl 
rapid leakage of the air 


through tl 
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| 
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Good roentgenog 


tor the fact that the 
always well visualiz 


already 


rams were obtained except 
normal kidney was not 

Kohler and Ziegler have 
\ idea of introducing a rub- 
ber balloon into the rectum or vagina for the 
compression of the ureters so as to obtain an 
roselectan and 
normal kidney 
The authors repeating these 
Petersen’s rubber balloon, 
found that the procedure is rather 


suggested t he 


Increased concentration 
thus a better visualization of th 
and ureters. 
experiments, with 
inconvenient 


nasmuch as it causes considerable pain and in 


one instance it led to a rupture of the vaginal 
nucosa. The dist tion of the bladder for the 
compres ion of th reteral orifices, seems to 
give better result [he authors advise this 
method as a routine pr lure.—-T. Leucutia. 
RarscHow, Max. Uroselektan in der Vaso- 
graphie, unt ezieller Beriicksichtigung 
der Varicographie. (Uroselectan in vasog- 
raphy, with s] al consideration of varicog- 


raphy. Rontgenstrah- 


mented with 
njection of the veins for vasography by vari- 


her author previously 


ous opaque ubstat ch asl ismuth, 1odipin 
ind strontium | le, but tained very un- 
itisfactory re Recent making use of 
oselectan he repeated the experiments (in 
rabbits) and succeeded in producing a very good 
visualization of the | i-vessels injected, the 
roselectan proving entirely harmless. 
the author de- 
ded to use the method on himself, and after 
ipplying a tor! t t elbow he in- 
jected the vein of the dorsum of the hand (with 
c.c. uroselectat \ roentgenogram taken 
mmediately following the injection showed a 


good visualization of the vein of the forearm up 
iction whatever. 


Later the met \ n 4 patients for 
the demonstrat f varicose veins (varicog- 
aphy). In the c of these injections it 
was found that bett It obtained when 
njecting 15 c.c. of tl lectan, the injec- 
tions being giv Tract il doses of § C.C., 
applying a slight massage of the veins affected 
between injectior Phe ntgenograms ob- 


tained are rep! 


Further observations are necessary before 
as to the practical 
value of the met lr. Leucutta. 


arriving at final conclusions 


I a 
+} 
| ‘ A { 
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Hutter, Kari, and Scatirzer, Max. Zur 
rontgenologischen Darstellung der Nieren 
und Harnwege durch intravenése Injektion 
von Uroselektan. (The roentgenologic visual- 
ization of the kidneys and urinary paths by 
intravenous injection of uroselectan.) Fort 
schr. a. a. Geb. d. Rintgenstrahlen, June, 193 
919-935. 

The authors used intravenous uroselectan in 
110 cases without observing any untoward 
effects. From a study of these cases the follow- 
ing indications are established: Intravenous 
uroselectan forms the method of choice in all 
instances with poor general health, in inflam- 
mations of the urethra, bladder and neighbor 
ing organs (adnexa), and in renal tuberculosis. 
It forms a valuable adjuvant in all cases in 
which the catheterization of the ureters is im 
possible, as for example in ureteral strictures, 
in stenosis or occlusion of the ureteral orifices, in 
certain cases of hypertrophy of the prostate, in 
atrophy of the bladder, in vesical hemorrhage, 
in fistulae of the bladder and in children. Fin 
ally, it may be used for the diagnosis of kidney 
conditions by increasing the density of the kid 
ney shadow (nephrography}, in certain develop 
mental anomalies, in tumors of the renal paren 
chyma, which have not produced sufficient de 
struction so as to break into the kidney pelvis, 
in cysts of the renal parenchyma, ete. 

It seems that roentgenoscopic examination 
can be advantageously combined with the 
roentgenographic method.— 7. Leucutia. 


Karz, Tratan. Pyelografia intravenoasa cu 
uroselectan. (Intravenous pyelography with 
uroselectan.) Rev. stiint. m 
626. 


1930, O24 


After a rather lengthy discussion of the liter 
ature on intravenous pyelography, the author 
describes the technique of injection of uro 
selectan, which is that used at von Lichten 
berg’s clinic. 

The method is indicated: 1) in ureteral 
strictures; (2) in children; (3) in obstructive 
lesions of the bladder; (4) in obstruction of the 
ureteral orifice; (5) in deviations of the interior 
portion of the ureters, and (6) in obstructions of 
the median or renal portion of the ureters. 

The contraindications are: (1) all acute in- 
fections of the bladder and adnexa, and (2) case 
of vesical tuberculosis. The method has given 
very satisfactory results and more recently has 
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been applied in connection with funct 
of the urinary system. 


Intravenous 
Gynec. & Obst., Sept., 1930, 57, 42 
In 1923, Rowntree, Osborne, Suth 

Scholl of the Mayo Clinic, 
renal pelvis and the bladder could 
roentgenographically following th 
administration of sodium iodide. 
gestions relative to liver function 
to evolve the present plan of cholecy 
of a Is per cent 

This amount of todine 

tolerated by many patients 

obtained were indistinct. 
substance containing a combinati 
iodine which produced more 
ows but it was toxic to certain pat 
and Rath of Berlin had previ 
an antiseptic for intravenous 

tan neutral”’ which contained a h 

tion of iodine and ¢ 

Hryntschak demonstrated the urin 

animals with this substance. 

with Lichtwitz of Altona re 
of the selectan group in this 

In 1929 but obtained many tox 

nally von Lichtenberg, Swick ar 

ing together, evolved a substance 
which was no 
outlines of kidney pelve 
ing a thorough trial by represe 
urologists whose finding 
recent meeting of the American | 


sociation, uros 


likely that the 
will be reserved for intoler 
with contracted tuberculou 
cal obstructions of the ure¢ 
neoplasms, prostatic obstruct! 
sable urethral strictures. 
ful in studying infants and cas¢ 
have been transplanted into the r¢ 
who take up this new method 
that the interpretation of a urograr 
and requires extensive experience. 


KRETSCHMER, HERMAN L. 


Kretschmer has used uroselecta! 
amination of 8 


cases and states that 
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was place 
raphy. Surg., Gynec. & Obst., Sept 
51, 404-408. 
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t seemed evident that they 
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‘slobule’’ of its contents into 
taltic wave passes the globule 
with a lightening-like speed. 
irugs on this sequence 
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tally by increasing the intrapelvic pressure and 
the opaque material was seen to enter the 
veins. Pyelographic injections should always 
be stopped when the patient complains of pain 
since the limit of safety is rapidly being ap- 
proached.—C. L. Martin. 


SKELETAL SYSTEM 

Sr. Karrat. Chondromatosis of the joint cap- 
Surg., Gynec. & Obst., July, 1930, 57, 
99 Ic 


sule. 


This article deals with joints which in Amer- 
ica are said to contain “joint mice.”” Numerous 
case histories accompanied by good roentgeno- 
grams are included. 
the differential diagnosis are osteochondritis 


Conditions considered in 


dissecans, myositis ossificans, calcified bursae, 
hemophilic joints and arthritis deformans. This 
form of chondromatosis is a disease entity 
rather than a secondary manifestation of some 
other disease. The etiology is uncertain but 
chronic irritation and trauma are probably in 
volved. There are frequently no symptoms 
present and the progress of the disease is slow. 
Treatment is usually expectant unless the joint 
has a squeezed-in appearance in which event 
arthrotomy is performed with a removal of the 
C. L.. Martin. 


free unt bodies. 


ALquier, A. Un cas de chondromatose articu 
laire du coude. (A case of articular chondro 
matosis of the elbow.) ¥. de radiol. et d’éle 
trol., August, 1930, 74, 460-461. 

Recently Solomon and Gibert have published 

a case of articular chondromatosis. This in- 

duced the author to report a similar case. The 

condition occurred in a man aged twenty-seven, 
who about fourteen years previously suffered an 
injury to the elbow. At the time of the exami- 
nation several small tumors of the left elbow 
could be felt and the roentgenograms revealed 
numerous areas of increased density within the 
synovial cavity of the joint, resembling the pic- 
ture of a chondromatosis. 

The condition is rather rare. It is probable 
that the trauma was the provoking cause.—T. 

Leucutia. 


Harsin, MAxweELtL, and RosBerr. 
Osteochondritis of the growth centers. Surg., 
Gynec. & Obst., Aug., 1930, 57, 145-161. 
The authors find that the literature contains 

about 700 articles dealing with osteochondritis 

of the growth centers. An unbelievable number 

of names have been applied to the condition, a 
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different group having arisen for each epiphysis | 
involved. The disease occurs in either the pri 

mary or the secondary centers of growth during 

their periods of greatest activity and should be 
classified on this basis. Numerous case histories 
accompanied by good roentgenogram 
cluded illustrating Legg’s disease, Osgood 
Schlatter’s disease, Kéhler’s disease of pa 

tella and tarsal scaphoid, the Larsen-Johannson | 
syndrome, Freiberg’s infraction of the second 
metatarsal, deformities of the vertebral b: 


th 


resulting in spinal curvature and round sh 

ders and other epiphyseal abnormalities. Eti 

ogy and treatment are discussed at some length. 
A simplification of terminology is urged by th 


authors.—C. L. Martin. 


DarrtAux, ANDRE. Luxation du semi-lunai: 
fracture du scaphoide. Luxation of t 
lunar and fracture of the scapho 
radtol. et électrol., August, 19? 
A very brief case report with unusual upwat 
subluxation of the semilunar and of tl 
half of the fractured scaphoid. Th 
grams are reproduced.—T. Leucuti 


Bextor, J., and Moucuer, Anomal 
d’ossification du col fémoral. 


ossification of the femoral neck.) ¥ iol. \ 
The author recently had the op] 


affect 


examine three dwarfs of Lithuanian origin. TI 
voungest (eight years old) was ; | | 
typical osteochondritis of the right hip, 

the two older (sixteen and eighteen years « 
showed an interesting abnormality of fica 

tion of the femoral necks. 

The abnormality appeared on the roentg 
films in the form of more or less parallel lines of 
the upper half of the femoral necks, giving tl | 
impression of stalactites. They wert mewhat | 
similar to the lines observed in “‘melorheost 
sis,” described by A. Léri as candle 
except that they appeared more regular 
somewhat less dense. 

The authors are unable to explain th 
cance of this anomaly. They do not 
however, that it represents a distinct path 
logic entity since no clinical 
and not the slightest functional disturbar 
T. Leucutia. 


symptomat 


were observed. 


De Veccur, Lvuicr. 
nuclei di ossificazione in feto 


alte 


sifilitico. (Un- 


Singolari 


raZ 


usual changes in the centers of ossification in 
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a syphilitic fetus.) Radiol. med., May, 1930, in osteochondritis dissecans. Because of the 
17, 575-580. slight deformity of both heads of the femurs the 
The author found peculiar roentg hanges condition resembled osteochondritis deformans 
in the centers of ossification of the caleanei ina Juvenilis, a differentiation from this being im- 
macerated fetus. The mother had suffered from possible except on an anatomic basis.—T. Leu- 
a florid syphilis during pregnancy so the fetus ¢“/#a. 
was very sever fected. He w born at 
seven months. The roentgen examination did /!ENBOcK, Roperr, and Markovirs, EMMER- 
IcH. Ein Fall von Ostitis fibrosa cystica’ 
nor the periostea nammatorv 1 , rowths generalisata. \ case of oste it! fibrosa cySs- 
that are often een in the yph lit Ca But tica generalisata. Fortschr. a. d. Geb. d. 
in the centers of ossification of the calcanei on Kéntgenstrahlen, June, 1930, 47, 904-919. 
both th 7 glomera {sma The authors describe a case of osteitis fibrosa 
points of calcar pa f tl f pin ystica generalisata in lengthy detail. The case 
heads, without ar bone structut t were was first studied in 1924, at the age of seven- 
ot] tectly re t rath el ! Phe teen, by EK. ppinger and Hitz nberger, and the 
who p wa ite In shape ng to econd time recently by the authors. The initial 
vard a central vhich was1 t | ymptoms appeared at the age of eight with 
opaque and with which the point l to bi waddle gait and signs of rickets. At the age of 
onnected by ite bridge \ uly the fourteen a hump developed. At the time of the 
t f « t f the first examination by Eppinger and Hitzenber- 
part ( ined tl rourtn n t r intra ger, the girl wa mall (143% cm.) and consider- 
ite! fe and att venth mont nticu ably undernourished. There was a_hydro- 
form wit t at tru cephalus with marked deformity of the skeleton 
Hist tiot t A and with a dorsal kyphosis of the spine (gib- 
ved that its structure was st tilaginous, bus). A clinical diagnosis of osteomalacia was 
wit \ \ppat made, but following a detailed roentgen exami- 
rat 


hy had nation of the entire skeleton this was changed 
! to osteitis fibrosa cystica generalisata von Reck- 
linghausen. For the next five years the patient 


received various treatments (stretching, im- 
\ plantation of thyroid gland, calcium and phos- 


yhorus regime, etc.). Although the general con- 


: dition has shown rather marked improvement 

the disease itself continued to progress. Patho- 

| logical fractures appeared at shorter or longer 

ntervals. A re-examination by the authors five 

in vears later revealed practically no change in the 

K recent ribed “‘unu listurb height (142 cm. high), the hydrocephalus, the 

u f the ey f the f deformity of the bones and the gibbus. There 

i i nt n t ofr the was, how ever, on roentgen examination an in- 

tgen findings, has considet tinct creased calcification of the skeleton as a whole, 

f the chang r Pert ease. although the cystic areas which were observed 

(he author tf the Instit Rizzol at the first examination have in places con- 
ase which was observed Protessor — siderably increased in size. 

Put )26, tl ondition being classified a: [he authors discuss in great detail the follow- 

‘non-Perthes.”” This cast now ribed in ing points: the fibrosis of the spongious skele- 

deta Phi n occurred in a htteen ton, the cyst formations, the location and char- 

vears of age who had diphtheria tw ars pre acter of the pathologic fractures, the osteo- 

viously and who immediately following his con-_ malacic deformities, the rachitic disturbances, 

valescence started to develop a waddling gait. the articular changes, the sclerosis, the retarded 

[he roentgen examination revealed an aseptic growth and the calcium metabolism. In com- 

bone necrosis of the epiphyses of both femoral paring the two examinations it was noticed that 

heads, without demarcati ch bservi the condition remained stationary in all except 


| 
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the formation of cysts and the pathologic frac 
tures, which have shown marked progression, 
and the sclerosis of the skeleton which, on the 
other hand, has shown improvement. 

The prognosis is doubtful. A permanent 
healing with entire disappearance of all symp 
toms may result, or the lesion may slowly pro 
gress to a fatal end. 

In résumé, the peculiarities of the case were: 
the onset during childhood, the repeated slow 
exacerbations, the marked osteomalacic deform 
ities, the formation of large but not exces 
sively expansive cysts with multiple spontane 


ous fractures, a marked pagetoid deformity of 


the skull, an involvement of the hands and a 
progressive tendency to healing. The duration 
of the disease is now over fourteen vears. ‘z 
Leucutia. 


MacDonatp, Pathological fractures. 
Surg., Gynec. & Obst., July, 1930, 57, 131 
132. 

A study of 1,405 fracture cases at the Massa 
chusetts General Hospital discovered 24 patho 
logical fractures. The average age of the pa 
tients was 38.1 vears, but one was g months old 
and one was 66 years of age. The femur, tibia, 
humerus and clavicle were the bones involved 
in their order of frequency, the femur far out 
numbering the others. The pathological condi 
tions observed were Paget’s disease, osteomye 
litis, cyst, sarcoma, fragilitis ossium, metasta 
tic carcinoma, syphilis, gumma and _ hyper- 
nephroma. Paget’s disease and osteomyelitis 
occurred much more frequently than the other 
diseases. Frequently a spontaneous fracture 
was the first evidence of the disease. 
almost always occurs in the non-malignant con 


Union 


ditions and may occasionally occur in the pres 
ence of malignancy.—C. L. Martin. 

SopH1AN, ABRAHAM. Dhabetes insipidus and 
osteitis fibrosa polycystica. ‘7. M. 
Aug. 16, 1930, 95, 483-484. 


\ case is reported in which the above-named 
conditions were associated, the polyuria being 
very great and the bone lesions very extensive. 
The former was easily controlled by pituitary 
extract, which had no effect on the osseous dis 
ease, this being at variance with findings of pre 
vious observers. With the decalcification of the 


bones there was a very marked deposition of 


calcium in the lung fields, the blood calcium re 
maining normal. The question of the relation 
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of osteitis fibrosa polycystica to hyperparat 


E.W. Hall. 


roidism is raised. 


Tumpeer, I. Harrison, and MeN}: 
Fragility and deficient healing of b 
poliomyelitis. ‘¥%. .4m. M. Ass., July 
95, 19-21. 

A brief review of the opinions of oth fo] 
lowed by a report of two cases of fracture of 
bones in extremities exhibiting post-pol 
litis paralysis. The authors’ comment 
statements that bone atrophy in pol 
is indistinguishable from atrophy of 
that atrophic bones have increased fragilit 
and that while healing occurs with al 
of callus, union is weak due to lack of fur a 
stimulus. Bone regeneration is not aft 
nerve lesions. W. Hall. 

EprroriAL. Renal rickets—an unde 
ination: ‘¥..4m. M. Ass., Julv 12 
116. 

Although renal insufficiency is well know 
be the cause of retarded osseous de 
simulating the changes found in ordin 
ets, 1 1s questionable whethe r the t 
rickets” is aptly applied to this condit 
opinion is expressed that such a term ma 
to errors jn treatment, since the meth 
ally used in rickets are ineffective whe: 
ney disease is the underlying factor. “Re: 
infantilism”’ is suggested as a name f 
ease, which name would suggest t] 
rected toward the establishment of 
nal function. EF. WV. Hall. 

Berarpb, L., and Nover. A prop 
squelettiques et articulaires chez 
myxoedémateux. (Concerning th 
the skeleton and articulation 
tous cretins. le radtol. et da’ f 
19 30, 329-331. 
his article is a brief report of th 

findings of the skeleton and joint 

thirty-nine years of age affected with 

of the thyroid gland. There was a mai 

shortening of all the long bones wit 

ment and deformity of the epiphs 

The curious deformity of the upper epiphy t 

the humerus led toa true humerus var 


was a deformity of the calcaneus a1 
lus. Both knees gave rise to a genu valg a 
to flattening of the external femoral condy| 
The chief lesion occurred in the hip-joints w! 


there was a nearly complete destruction of 
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femoral heads giving rise to coxa vara. The — of the long bones and impairment of joint func- 


femoral necks we listorted, a thin pre tion resulted. 


The condition was coincident 
jection implanted perpendicularly on the great with a mild case of rickets, but no clue was 
er trochanter forming the only support [he furnished as to the « tiology. 


trochanters showed zones Of Osseous dystr phy He quotes Stock’s classification of multiple 
similar to those observed in cystic osteitis. Fi exostoses, and so regards Ollier’s disease, (limi- 
nally, there was marked thinning and atrophy _ tation of the dysplasia to one side of the body), 


of the inferior maxilla and protr of all merely as an interesting variation. Stock takes 


crania t | ella turcica t no account of distribution in his classification. 
larged R. S. Bs 

The opinion (pressed that tl letal 
chang vhich w bserved chief OcHSNER, Aron, and Gace, I. M. Osteogenic 


ticular zones and which consisted of deforn arcoma developed in osteitis deformans (Pa- 
ties, ab orptions, and hypero toses, Vv the: get’s disease of the bone). Sure. Clin. N. 


Attention is called to the fact that in the 
arity of the epiphyses. | vighenaes aget the possibility of malignant diseases be- 
ig associated with the process was not only 
n probably as a result of ] mentioned, but also emphasized. It was felt by 
Leucutt Paget and other authors that individuals with 
H cau. G and B ca osteitis deformans were more susceptible to 

malignant proce than other patients. Cod- 
favorable pat ravons X. (TI ' f man states that about 14 per cent of all cases of 
prit pine; su ilt Paget's disease succumb to osteogenic sarcoma, 
toen ra RB / while according to Kolodny, s per cent of osse- 
/ 19 ous sarcomas registered in the Registry of Bone 

ircoma of the American College of Surgeons 


thors briefl f pt originated in bones involved with osteitis de- 


+] It is almost universally agreed at the present 
f with osteitis deformat the result of the pre- 
it with penetratin; eit vious osseous lesion and is not merely inciden- 


com. Ca tal. Kolodny is of the opinion that in the sar- 
ng the fract thod.— T. / coma developing on the basis of Paget’s disease 
the tumor formation is the result of “local loss 
Bio W.P. ¢ Spiasia of growth restraint.” This he considers of spe- 
Catld., Aug., 1930, 40, 32 cial importance in Paget’s disease, especially 
! ng when there is a constitutional weakness of gen- 

be ara lisea n At Occa ‘ral growth restraint. 
\ port ndet a he authors report a case of osteogenic sar- 
a, t car- coma of the right tibia at the knee-joint occur- 
ag IS EXOst ; hed diat ichit ring in a white male, aged sixty-one, who had 


extensive bone changes due to osteitis defor- 


enft tl ndition and mans. The patient had had an injury to the 
collected the a t t right knee a year before. Because of the ex- 
has b ognized. treme pain in the right knee and leg, a mid- 
8 reps i with ex repre thigh amputation was done. lhe patient died 
duct of th t grapl which nearly two months later from an acute pul- 
had Kost here was no fa factor. monary infection. Autopsy showed sarcoma- 
Many of th rtilage bones were i1 na tous metastases to the lung, liver, mesenteric 
dysplasia, with islar of cartilag the osse and mediastinal lymph no 


ature he authors were able to collect from the 


tal mal! , Aug., 19 
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literature 31 cases of sarcoma developing in le- 
sions of osteitis deformans. In 27 of the 31 
cases in which the age was given the average for 
the series was fifty-four years. The sex of the 
patient was stated in 28 cases, 24 males (86 per 
cent) and 4 females (14 per cent). In the major- 
ity of cases only one bone was involved by the 
malignant process. The humerus was the site 
of the malignant lesion more frequently than 
any other bone. 

The treatment employed was various, con- 
sisting of amputation, irradiation, Coley’s tox- 
in, curettage and local extirpation. 


The prog- 
nosis is invariably poor. 


The writers feel that 
in those cases in which there is considerable 
pain as a result of the malignant process, am- 
putation of the involved extremity is justified 
in spite of the very grave prognosis.—Kar/ 
Kornblum. 
FRASER, JOHN. 
spinal cord. 


57, 162 


A cystic dermoid tumor of the 
Surg Obst., 
16038. 


.. Gynec. & \ug., 


IgG 


\ detailed case history is given of a young 
man who developed a chronic pain between the 
shoulders with radiation to the waist and groins 
at times. 


The discomfort was made worse by 
exertion. 


A few months later he noticed a weak- 
ness of the lower legs and found it difficult to 
control his feet while walking. His sleep was 
interfered with and he found it increasingly 
difficult to control his urine. 

Sensory and reflex disturbances were elicited 
at physical examination which indicated the 
presence of spinal cord injury in the lower 
thoracic region. Ten cubic centimeters of lip- 
iodol were injected into the spinal 
lowing a lumbar puncture. 


canal fol 
The patient was 
placed in an inverted position and anteropos- 
terior and lateral films of the spine were made 
which showed an arrest of the lipiodol at the 
level of the eighth thoracic segment. At opera- 
tion a cystic dermoid tumor about the size and 
shape of a date stone was found beneath the 
pia mater overlying the median fissure of the 
spinal cord posteriorly at the level of the ninth 
thoracic segment. The cyst walls were formed 
of a basement membrane lined with several 
layers of epithelium and it contained fat, 
cholesterin and many round, glistening, friable 
bodies. —C. L. Martin. 


DILLENSEGER, R., and Avopvuy, F. 
rhumatisme goutteux. 


Goutte et 


(Gout and gouty 


and Radium Literature M 
rheumatism.) ‘¥. de radio/. et d’électrol., Au 
gust, 74, 449-456. 
Three cases—the first, a chronic gout with 
marked symptomatology, the second, a su 


pected gout in which roentgen examination led 
to the correct diagnosis, and the third, a gouty 
rheumatism—are described in lengthy detail 
and illustrated with numerous roentgenograms. 
tics of true gout 
consist in rounded lacunes or vacuoles, localized 
chiefly to the epiphyses of the bones of feet and 

hands. 


Thechief roentgencharacteris 


The margins are sharp and the 
areas often surrounded by a thin hypertrophic 
zone of reaction. 
Gélibert the sodium urate deposits graduall; 
lead to absorption of the calcareous substan 
giving rise to tophi. The articulation usually 
remains intact for a long period. 


According to Lumicre and 


If the destructive process is associated w 
proliferative phenomena ouch as ecchondrose 
marginal periostoses and erosions of 
tilage, these resulting in deforn sition. anky! 
etc., one asarule may be tempted to di: 
teint ic condition. It is the author’s cont 
tion, that the osteophytes and ex 
ses in such instances, similar to those obsery 
in arthritis deformans, 


however, 


tuber¢ ule S 
teomyelitis, etc... are only the result f a 
mechanical irritation produced by 
urate, gout forming the fundamental | 
therefore, that 
would be a more appropriate tern 
nomination of this comy 
The authors, 


seems, “gouty 

in conclusion, empl 
great value of roentgen examinatiotr 
this permitt 
earlier diagnosis than would be px 
basis of clinical examination. T. / 


cases of gout, often 


Prussak, Leon, and Mesz, Natran. 


diopathi sche Q)s steops athy | 
1G 3 19}. 


After a review of the lite 
ject, the authors describe 


rature o1 
} Cases OT t 
2 of which showed the characteristic sympt 
complex of that dis rittle bones a1 

sclerae. \ a girl twelve a OT at 
two of her younger sister 


ease b 
"ase I was in 
s and al 

mother and her three brothers had b 

but their bones were not brittle like those of t 
patient herself. There were no indications of 
any hereditary factor. The di 
sent a character in Ca tl} 


sease did not 


hereditary 


| 


Var. N 


In both Cascs the bot 


of idiopathic osteop athyrosi thin 
ness of the cortex, very soft spongy tissue and lhe author, who is 
reduced calcium content—were very marked. apy department of the 
In Case 111 a number oF pecullal ptoms 
made the diagn« f idiopathic osteopsathy ment as well as its 
rosis eem [he di ease Wa com 
panied by a chr brain disorde it was showing the general 
hard t uznose which was chara ed by 
epilept c fits, I Cie veloped im| ty and It must be ment 
slight pyramida npton Thea lu 
trated by plate ving roentgenogra fthe tion therapy exclu 
] 
cases and follow a DIDNOgrapn } 
G.M } when the so danger 
CO | ve omato n l of 
eig! HEYMAN, JAMEs. Die 
standiger oder te 
\ girl eight y of age was a to tl tion bei der Behan 
hospit with a of sp Kor Uterus, der Vagin: 
1x months it had n dift t i hold tion therapy a: 
ner erect. R gen exa lowed tute for operation 
the OF a tl vertebrae an t , those nomas of the uter 
of th bar ¢ most so. All of them were Strahlentherapie, \ 
! ibly flatt 1, most of tl ncay . . 
\fter publishing 
i t nour-Lla lal DE VE i were 
; obtained in the treatn 
t W a \ . 
female genitalia at R: 
eT a al W t . 
from Ig14 to 1g2 
tu \la y of t tebra W 1] . | 
following conclusions with regar 
re peutic indication 
radiation therapy f 
re | \ a towa 
Only cases refract 
Carcinomas of the 
rm operated on and then 
tively. In the bor 
It a appal C al ; 
Sary to decide bDetwe 
framework. Microscop natior 
tion. It the enlarg 
he ter\ 
Cal rregular cavity oO] 
I while 1n the case 
It ti r tn Ve ind So 
' narrow and regular 
cated. 
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dedicated to Profes 


In carcinoma of 


RADIUM THI 


214. RecASENS, S. Wahl 
| | | 1] ] 
egan Nn radia gages 
ma of the f ger ischen und path 
ty Ulli i n men Choice of 
the twelve f wing are carcinoma of the 


present arrangement. 
lavout 
one d 


vely. 


iweiser I 
] 


tne author 


ment should be ent rel 


der Behand 


7°9 


or Dr. A. Déderlein on the 
occasion of his seventieth birthday.) 


head of the roentgen ther- 


Doéderlein Clinic, de- 


scribes in detail the development of the depart- 


The 


article is illustrated with numerous photographs 


and the individual 


therapeutic units of the department. 


that since 1913 all 


uterine carcinomas have been treated by radia- 


Déderlein himself 


says in this respect that “the time has arrived 


al operations 


Strahlentherapie als voll- 
atz der Opera- 


dlung von Karzinomen des 


ind der Ovarien. (Radia- 


a complete or partial substi- 
in the treatment of carci- 


. vagina and ovaries.) 


~~ 


statistics of the results 
ent of carcinomas of the 
inhemmet, Stockholm, 
arrives at the 
1 to the thera- 
arcinoma of the cervix 
the method of choice. 
to irradiation are sub- 
of the uterus are best 
radiated postopera- 
ne cases it is often neces- 
and irradia- 


iterus presents a large and 
ration is to be preferred, 


hich the uterine cavity 1s 


radiation therapy is indi- 


1e vagina surgical treat- 
laced by radiation 


ymbination of 
yest results. 


llungsmethoden 
ms hinsichtlich der klin- 
omischen For- 
utic methods in 
the basis of the 


| 
i \)) 
therapy. 

\ Mie ot In carcinom: va 

| ts-] M | 
/ tia 
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clinical and anatomico-pathologic 
Strahlentherapie, 1930, 37, 266-274. 
The author discusses the best methods of 
treatment for the various clinical and anato- 
mico-pathologic forms of carcinoma of the 


forms. 


cervix. 

Clinically carcinoma of the cervix is divided 
into three groups: (1) when the carcinoma is 
2) when there 


completely localized; | is exten 


sion in the surrounding tissues, and (3) when 
there is generalization. In Group 1 either 
surgery or radiation therapy is indicated. The 

s left to the patient. 
afraid of an operation and refuses surgical in 
tervention, radiation therapy can be under 
taken without fear of a reproach in case of an 
unsuccessful result. On the other hand, if the 
patient has decided on an operation, this al 
ways can be later supplemented by radiation 
therapy. From a histological standpoint a dif 
ferentiation must be made between the basal 


choice 1 If a woman is 


cell carcinoma, which is more radiosensitive, 
and the squamous cell carcinoma, which is ra 
dioresistant. It is evident that radiation will 
lead to more favorable results in the first, while 
in the latter operation will be of greater benefit. 
In the second group the use of radioactive 
substances can be advantageously combined 
Kirst, one series of radiation 
therapy is given (radium and roentgen therapy 
and five to six weeks later, if conditions permit, 
an operation is performed. As a rule the pre 
liminary application of radiation clears up most 


with operation. 


of the infection and produces a decrease in the 
size of the tumor so that operation can be per 
formed with greater ease. 

In the third group, radiation therapy is t 
method of choice. If there is evidence of marked 
necrosis with secondary infection, cauterization 
(thermo- or galvanocautery) 
often of great help. 

It is the author’s contention that a combina 
tion of radiation therapy and surgery in 


he 


and caustics are 


operable cases leads to an 8 to 10 per cent In 


crease in the cures as compared to the results 


T. Leucu 


obtained by either method alone. 
tia. 


Rin 


ReGcaup, and LacassaGNe, 


Kalle von radiotherapeutisch behandelten 


Uterussarkomen. (A few 
sarcomas treated by radiotherapy.) Strah/en 


therapte, 1939, 37, 275-2g2. 


is rather 


Primary sarcoma of the uterus 


ye 


cases of uterine 


rare 


and Radium Literature M - 

(from 0.5 to 2 per cent of the malignant uterine 
tumors). ‘The authors observed b IQ 
and 1G 3c six cases of sarcoma of th terus ina 
total of 1, uterine malignan e 
cases are described in detail, th gical 
sections being reproduced in each instan 
Three of the cases were spindle ct ircoma 


one leiomyoma sarcomatosum and 2 myxosat 
comas. 

All 6 cases were treated by radiat 
radium or a combination of radii 
gen therapy). Only one 
period of three and one-half y: 


remal! 1 W 


others died within SIX month Tl 
ning of the treatment. 


The conclusion iS reac he t 
therapy is of little value in th 
uterine sarcomas. All opera 


therefore be submitted to 
advanced infected cases radiati« 

be carried out with great cautio1 
gangrene of the tumor produ 
tion, a rapidly fatal outcome may ft 
proc edure. T. Leucuttia. 


Rup. TH. D 


handlung des Uteruskarzinon 


J ASCHAKI 


8-193 The results of 

of uterine carcinomas fron ) 

Strahlentherapie, 1930, 37, 29 

Three hundred and eighte 
nomas (223 cervix and g§ cory] treat 
between Ig18 and 1g? 

In carcinomas of the cervix a | 
cinomas were first operated 


radiated with roentgen ray 


re 
1 
operability were r broad, 


a total of 62.7 


cases per cent) ha 
mitted to operation. Of the 
observed for a period longer tha 
percentage of the absolut 


23.8 per cent and that of th 
per cent. Ot gs corpus Carcinon 


cent were operated upon, 19 Of WI 


served for a period longet 


than fiv 
sO per cent absolute ar 
cures. 

The conclusion is reached 
of the 
should be submitted to surgica 
firs Th 
tained were considerably better t t 


uterus which can_ be 
st and then irradiated. 


tained by irradiation alone. 


| 

| 

8 


Well W. Uj ren und Best n bein 
(ye nutterk ) Operation « ation 
n uterine cat a.) Strahles 1930, 


Lhe author made 


on the best method oF treatment to! rollowead 
in carcinoma of the utert and f that 
through improvement in techn ation 
] ] ] } 
rapy lately has brought tne } tage orf 
i 
favorable results up to that obta | by su 
gery. He be nowever, tha t for 
1 
the present surgica terventior ot be 
up] ted by ition. It f to oper- 
ite first and t idiate posto] fora 
pe ¢ il | 
ca ombit ot to 
ti 1d\ 
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author’s contention that the best time for the 
operation is six weeks following the irradiation. 
The conclusion is reached that the percentage 
of absolute cures is about the same for irradia- 
tion and operation. If only the early cases are 
the results by irradiation are su- 
perior to those obtained by operation. In the 
more advanced cases and especially in the bor- 
liminary irradiation followed 
ad to the best results. 
o treated, however, is not 
sufficiently large to permit a final opinion. 
It is remarkable that Déderlein who is one 
of the greatest masters of surgery has laid aside 
the knife in favor of radiation, which ac- 


considered, 


derline cases, a pre 
7 


by operation seems to | 
The number of cas 


cording to him must be the method of choice in 
the treatment of all carcinomas of the cervix. 


Leucuttia. 


ScuMiTT, WALTHI Uber die Erfolge der 
Strahlenbehandlung beim inoperablen Kol- 
lumkarzinom. (The results of radiation ther- 
apy in inoperable carcinomas of the cervix 
uteri.) Strahlentherapie, 1930, 37 


Between January I, 1913 and June 30, 1923, 


163 cases of inoperable carcinoma of the cervix 
were treated by the author. In 77 of these ra- 
dium alone was used, with a five-year cure of 

+ per cent, ination of radium 


and roentgen rays, with a five-year cure of 8.3 


per cent, and 1! 1 roentgen radiation alone, 
with not one five-year cure. During the same 
period, 120 ca were treated by operation 
alone. Of these 48 have remained well for five 
vears, giving are \ of 40 per cent. 
faking all ca to consideration the abso- 


2 out Of 305 cases). 


las operable Kol- 
rt oder bestrahlt 
Should the oper- 
able carcinomas of the cervix be radically 


lumkarzinom radikal operi 
On the question: 


operated upon or irradiated?) Strahlenther- 
api » 193 + + 


Three hundred and even cases of car- 


cinoma of the cervix were admitted during 1920 
to 1929 to the gynecological clinic of the Uni- 
versity Clinic of Greifswald Of these Isl (38 
per cent) were operable. In the uterus was 
extirpated and in 
ration was per- 
operation and 9g 
by irradiation). 


vaginally, in 28 abdominally 
103 a radical Wertheim oj 
formed (one case died be 


cases were treated primar 


d 


"7342 


/ 


I. The primary mortality was 12.6 per cent, 
occurring chiefly in patients afflicted with vari- 
ous extragenital lesions such as heart disease, 
hernia, intestinal rupture, pneumonia, cachexia, 
marked obesity, etc. Therefore the author ad- 
vises that a radical operation be performed only 
in cases without extragenital complications, the 
rest being submitted to primary irradiation. 

II. It is well known that adenocarcinomas, 
especially when occurring in the young, are 


very refractory to irradiation. These cases 


must be submitted to operation even in case of 


extragenital complications.—T. Leucutia. 

Reisacu, ANSELM. Bericht tiber die Ergebnisse 
der von 1917-1927 operierten und strahl- 
enbehandelten Genitalkarzinome und tiber 
einen geheilten Fall von Traubensarkom 
beim Kinde. (Report on the results of genital 
carcinomas operated upon and treated by ir- 

radiation between 1917 and 1927 and on a 

healed case of grape sarcoma in a child. 

Strahlentherapie, 193°, 37, 341-348. 

Since 1917 the combined irradiation with ra- 
dium and roentgen rays has been used sys- 
tematically at the gynecological clinic of Dort- 
mund for the treatment of all inoperable 
carcinomas of the female genitalia. Occasion- 
ally operable cases were also treated for the 
purpose of experimentation. 

The number of cases of inoperable carcinoma 
of the cervix (Group 11) treated by irradiation 
between 1917 and 1924 was 178, a relative cure 
of 10 per cent having been obtained. During 
the same time, 50 cases of operable carcinoma 
(12 Group 1 and 38 Group 11) were primarily 
irradiated with a relative cure of 24 per cent. 

In 60 cases primarily operated upon (57 with 
Wertheim operation) and Io operated and ir- 
radiated a relative cure of 35 per cent was ob- 
tained. 

The author also includes the cases treated be- 
tween 1925 and 1927, the percentage of three- 
year cures being identical to that found in the 
above cases. 

It is recommended that all carcinomas of the 
cervix be primarily operated upon and then 
treated by radiation. The author has had a 
rather unfortunate experience with preopera- 
tive irradiation, several of his patients having 
failed to return for the completion of the treat- 
ment. 

During 1917-1925, 9 cases of carcinoma of 
the body of the uterus were observed, 6 of 
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which were operated upon (4 remaining well) 


and 3 treated by irradiation one remaining 
well). 
Of 33 cases of carcinoma of the ovary only 2 


have remained well (1 treated by operation and 
1 by irradiation). Of 12 cases of car 

the vulva, all have died, and of 9 cass 
cinoma of the vagina, 2 have remained well, 
both being treated by a combination of radium 
and roentgen rays. 


noma of 
of car- 


In conclusion, the author describes a case of 
an unusual grape-like sarcoma of the vagina ob 
served in a child two years of age. Followi 
curetting of the tumor masses and applicat 
of radium (600 mg-hr.) eight days and again 
(540 mg-hr.) three weeks later, a cur 
tained which has lasted for a period of over 
three years.—T. Leucutia. 


>=) 


KELLER, Fr. Die Prognose des 
noms des Collum uteri bei 
lung. 


\denokarz 

Strahlenbeha: 

(Prognosis of adenocarcinoma of 
cervix treated by radiation therapy.) Strah/ 

entherapie, 193°, 37, 349-353: 

Three hundred and ten cases of carcinoma of 
the cervix were observed at the gynecol al 
clinic of the University of Freiberg dut 
1915-1925, § of which (1.62 per cent) were of 
the adenocarcinoma type. The ¢§ ca are 
briefly described. During 1926—1929, in a total 
of 153 carcinomas of the cervix, 4 additional 
adenocarcinomas (2.6 per cent) wer 

The conclusion is reached that adenocarci 
noma of the cervix is rather rare. In none of t 
cases treated was there a permanent re, the 
average life duration amounting to 

T. Leutucia. 

Uber die isolierte Rad 

applikation auf den Fundus uteri (1 
(On the isolated rad 
tion to the fundus uteri (fundus atresia 
Strahlentherapie, 193 


GEorG. 


verodung). 


9375 354 
The author describes two types of radium a] 

plicators for the uterine ca\ ity construct 

as to produce a necrosis of the bleeding mucosa 

and later on atresia of the uterine cavity. One 

of the applicators is for the action on the upper 

portion of the fundus, while the other 


dose of complete amenorrhea amounts in a no! 
mal-sized uterus to 1, 1.2 1.s00 mg-hr 


»2 mg-nr. 


In enlarged uteri or fibromyomas tl an be 
correspondingly increased. 
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XXV, No. 


Between the ages of 
attempt must 


and thirty an 


made to bleeding 


with a dose of 400 to mg-hr. Or if this 
proves insumcient nould a la ve tity of 


radiun be used. T. Leucutia. 
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irradiated in good conditions are treated by ra- 
diotherapy alone, whatever their degree of ex- 
tension; (2) the cases operated 


upon include: 
a) the adeno-epitheliomas; 


certain pave- 
ment-celled epitheliomas presenting unfavor- 
able conditions for irradiation (signs of con- 
comitant adnexal infection, lack of distention 
of the vagina, etc.) and (c) the recurrences after 
therapy. 

In the cases of Stage I cure therapy forms 
the sole method of treatment. In the others, 
transcutaneous rad otherapy, by telecurie or 
roentgen therapy, is ; combined with in- 
The different tech- 
niques are desc ribs d in de tail. 


alway 
racavitary curie therapy. 


The five-year results are given in the form of 


given 42 per 
cent cures for Stage 1, 28 per cent for Stage 1, 

per cent for Stage 
iv, making an avet 


tables. Radiotherapy alone has 
ind no cure for Stage 
f 20 per cent for the 


Le ui utia. 


, SIMONE, and WickHaAM, YvEs-Lovults. 
Ia radiothérapie du cancer du col de l’utérus 


total cases treated. 


\BORDI 


au centre anticancéreux de la banlieue Parie 
sienne; statistiques des anées 1921 


Rad ation the rapy of can 


a 1920. 
er of the uterine 
cervix at the anticancer center of the suburbs 


of Paris: statistics of I92I to 1920.) 7. de 

radiol. et a’ électrol., July, 1930, 74, 402-412. 

Carcinoma of thi rvix vided into four 
groups: Group ons limited only to the 


cervix, the so-called operable cases; Group 11— 
juxta-uterine involvement with partial mobil- 
ity of the uterus, the called borderline cases; 
ent of the parametria or 
part of the vaginal wall with fixation of the 
uterus, the so-called inoperable cases, and 


Group 11] involve! 


Group 1v—torms with generalized involvement. 
lhe number of cases treated and the percent- 
age of cures for the various years are as follows: 
2 I cases, cured 8 years later, 18.1 per cent 
)22—26 cases, cur vears later, 19.23 per cent 
9 25 cases, cur 6 years later, 16.0 per cent 
124—31 cases, cul years later, 22.58 per cent 
y25—30 cases, cured 4 years later, 33.33 per cent 
)26—50 cases, cured 3 years later, 18.0 per cent 


If the cases are classified according to the 


stage of involvement, the following is the per- 
centage of cures: Ig21-1g924) fiv e-year cures: 


Group I, 80 per cent; Group II, §5.5 per cent; 
Group I11, 16 per cent; Group Iv, © per cent. 
lhe technique of irradiation was as follows: 


In Group 1 curie therapy alone was used; in 
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Groups U and 11 curie therapy was associated 
with roentgen therapy; in Group Iv roentgen 
therapy alone was employed. 

The radium therapy consisted: (1) in the in- 
troduction of two or three radium tubes of 2c 
mg. radium element each (filtered with 1 mm. 
platinum and 3 mm. rubber) into the uterine 
cavity; (2) in the placement of three radium 
tubes of 10 mg. each (screened by 1.5 mm. plati- 
num and I cm. gauze), one radium tube in each 
lateral cul-de-sac and one directly on the cervix. 
The radium was left in situ for a period of 
seventy to seventy-five hours: from 6c to 
6300 mg-hr., that is, 46 to 50 millicuries-de- 
stroyed. In case of sphacelation of the carci- 
noma, the radium treatment was divided into 
two halves given at five to six days intervals. 
The authors have given up the interstitial ap- 
plication of radium needles within the tumor 
mass. If the radium therapy was associated 
with deep roentgen therapy, the latter was ap- 
plied previous to the insertion of the radium. 
Four to five ports of entry were used, a dose of 
from 4000 to 4500 R (Solomon) per portal being 
administered at a distance of 40 cm. with | mm. 
copper and 2 mm. aluminum filtration. A total 
dose of 16,000 to 20,000 R was given over a pe- 
riod of fifteen to twenty days, 1000 r having 
been applied daily. More recently the authors 
used telecurietherapy with 1 gram of radium, 
1 mm. lead filter, 12 cm. distance (erythema be 
ing obtained in forty hours), the number of 
fields depending on the extent of the carcinoma. 

In the treatment of the far-advanced cases, 
special attention was paid to the infection. A 
combination of vaccine and serum therapy was 
used during the administration of the roentgen 
therapy, previous to the insertion of the ra- 
dium. 

In discussing the surgical indications, the au 
thors state that in France there is still a ten 
dency to perform hysterectomy whenever pos 
sible. The above statistical results as well as 
those published by other institutions clearly 
show that radiation therapy is superior and 
therefore will eventually replace surgical pro- 
cedures.—T. Leucutia. 


Recaup, Cx. L’Organisation et les conditions 
d’efficacité de la lutte contre le cancer de 
Putérus. (The organization and the condi- 
tions of efficiency in the fight against cancer 
of the uterus.) Arch. Inst. du Radium de 


l’Univ. de Paris, 1930, 2, 81-94. 
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Summary. NWNhatever the method of treat 
ment, the cure of uterine cancer depends on two 
factors: early diagnosis, early and correct treat \ 
ment. 


The means of facilitatin 
early diagnosis consist in: a propaganda 


Early Diagnosis. 


among the public; (4) propaganda among do 


tors and mid-wives and improvement in thi 


gynecological instruction; advice and p 
tice of periodical examinations. The diagn: 
of uterine cancer demands numerous ot 
tions for consultation. Histological 


one of the means which must be used. 


analySsi 


necessary that each organization po 
ratory; it is enough that they have connection 
with the laboratories of large hospitals or med | 
cal schools. 


Correct Treatment. Agreement has not 


been reached concerning either the choice of 
therapeutic methods or the technical detail 
This will be accomplished only wh 


proachable statistics are availabl I ficient 
number. Radiotherapeutic methods hay 

yet been stabilized. It is therefor 
stress at the present time unity of 0] 
matter of correct treatment. 


Principles of Organization. Vhe cure of cai 
cer of the cervix uteri by irradiatior liffi 
especially so when the lesions at 1dval 


The procedure, although it appeal mp! 
very complicated in its practical applicat 
The administration of the radiation by ph 
cians and hospitals which have not sufficient 
not to be re 

The loaning of radium and the sale of radon t 
individual practitioners leads to bad resul 
is desirable that treatments by radiot] 
restricted to a small number of special inst 
tions having both clinical and scien 


material or training is 


ties. The large gynecological or surgi 
not specializing in radiotherapy but still w 
ing to make use of it should be in cl 

tion with scientific institutions. 


The possession of a large amount of rad 


distributed in good applicators, an adequat 

and powerful organization for roent 

apy, the hospitalization of the patients and a 


statt of collaborators competent for tl 
needs, are indispensable for the cure of cat 
of the cervix uteri in a satisfactor’ 

T. Leucutia. 


